@b Spectrt.  Glas

January 13, 2004

John Schantz

Inspector

Puget Sound Clean Air Agency
110 Union Street

Suite 500

Seattle, WA 98101-2038

Subject: Recent Source Test Report

Dear Mr. Schantz,

We have completed all of the requirements of the Notice of Violation Number 3-000187.
In this, we were required to perform a source test on Furnace 2 and Furnace 4. '

| am sending the report on this Performance Test as requested. This report includes
tests on Furnace #2 and Furnace #4. We followed the source test plan submitted and
approved by you prior to testing. The results show that we are well within the allowable
limits of the Order of Approval number 6497. We also showed that we were within the
limits of 40CFR Subpart CC. We believe this satisfies the corrective action order
described in the Notice of Violation.

Thank-You for your guidance and assistance in helping us get this done. Please advise
if you have any questions or comments.

Best Regards,

i) WL
LarrY«’itseu

Glass Technologist
Spectrum Glass Company

Cc:  Fred Austin
Shorty Seel
Sherry Van Mondfrans









REPORT CERTIFICATION

SUBMITTAL DATE

January 9, 2004

This project was carried out under my direction and supervision. To the best of my
knowledge, the data presented in this report is accurate and complete.

D oa
/// LU

Paul J. Clark
Field Team Leader
NW Air Measurements Manager
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Section 1
Introduction _

SECTION 1
INTRODUCTION

Spectrum Glass Company operates a glass manufacturing facility in Woodinville,
Washington. Spectrum Glass Company (Spectrum Glass) contracted TRC
Environmental Corporation (TRC) in Woodinville, Washington to quantify particulate
matter and opacity emissions at the #2 and #4 glass melting furnace stacks on November
24, 2003. The furnaces were tested while operating at their normal production rates
using electrical power and natural gas to melt and refine glass. The production rates
during these emission tests were approximately 1,050 and 950 kilograms per hour (kg/hr)
for Furnaces #2 and #4, respectively. These emissions tests were performed to
demonstrate compliance with the requirements of the Puget Sound Clean Air Agency
(PSCAA).

All testing procedures were conducted in accordance with the guidelines published in the
July 2001 edition of the US Environmental Protection Agency (EPA) document Title 40,
Code of Federal Regulations, Part 60 (40CFR60), Appendix A, Methods 3A, 5, 9 and 22.
Method 3A(modified) was performed to quantify Oxygen and Carbon Dioxide emissions
for use in molecular weight calculations. Triplicate sixty (60) minute Method 5 tests were
performed on each baghouse stack. Method 5 was performed to quantify particulate
matter emissions.  During daylight hours, Method 9 was performed to observe visible
emissions (opacity). A total of eighteen (18) minutes of opacity readings was collected (6
minutes for each emissions test). During nighttime hours Method 22 was performed to
observe visible emissions. A total of six (6) minutes of continuous opacity readings was
collected for each emissions test. No visible emissions were observed during

performance of Method 22.

The test program is summarized in Tabie 1.0.






Section 2
Summary Of Test Results

SECTION 2
SUMMARY OF TEST RESULTS

The test crew utilized the following EPA 40 CFR 60, Appendix A Reference Methods:

» Method 3A Determination of Oxygen and Carbon Dioxide In Emissions from Stationary
Sources (modified)

» Method b Determination of Particulate Matter Emissicns from Stationary Sources

s Method 9 Visual Determination of the Opacity of Emissions From Stationary Sources

o Method 22 Visual Determination of the Fugitive Emissions From Material Sources and

Smoke Emissions From Flares

Particulate matter emission concentration results are reported in grains per dry standard
cubic meter (gr/dscf). Particulate matter emission rates results for are reported in pounds
per hour (Ib/hr) and grams per kilograms (g/kg) of flat glass produced. Opacity emissions

are reported in percent (%).

For this test program, particulate matter emission results were not blank-corrected.
Section 60.296 of Subpart CC in 40CFR60 allows for a zero production correction of 454
g/hr for flat glass. When this factor is subtracted from the measured particulate matter

emissions, the results are then reported as zero.

A summary of the test results as compared to the emissions limits as specified by PSCAA
and 40CFR60, Subpart CC is provided in Table 2.0.












Section 4
Sampling And Analytical Procedures

testing and velocity traverses. The number of straight run stack diameters {equivalent
diameters) upstream and downstream from the sample ports were used to determine the
minimum number of traverse points required. Parallel or non-cyclonic gas stream flow
was verified using a Type-S Pitot tube connected to an inclined-vertical oil manometer.
The manometer has 0.01-inch gradations on the inclined scale and 0.10 inch gradations
on the vertical scale. In practice, the Pitot tube is rotated so the planes of the face
openings are perpendicular to the stack cross-sectional plane. This is referred to as the
0-degree reference position. A zero manometer reading obtained in this position
indicates no cyclonic flow. [f the manometer does not read zero, the Pitot tube is rotated
up to a 90-degree yaw angle until a zero reading is obtained. The angle of rotation is
measured to the nearest degree. All traverse points were examined in this fashion. If the
average of all the rotation angles are less than 20 degrees, the reference method
sampling ports was located at a point in the exhaust gas stream that is considered to be

non-cyclonic.

The #2 Glass Melting Furnace stack has a 37-inch inside diameter (ID). The straight
and unobstructed length of the stack before “B” the sample ports is approximately
twenty feet (20°) or 6.5 diameters and the straight and unobstructed distance after “A”
the sample ports is approximately ten feet (10') feet or approximately 3.2 diameters.
For this test program, the maximum number of traverse points or twenty four (24)
traverse points were selected for sample collection to aliow for sampling tow and one
half (2.5) minutes per point to collect the samples over a sixty {60) minute sample

period.

The #4 Glass Melting Furnace stack has a 40-inch inside diameter (ID). The straight
and unobstructed length of the stack before “B” the sample ports is approximately thirty
feet (30") or 9.0 diameters and the straight and unobstructed distance after “A” the
sample ports is approximately ten feet (10') feet or approximately 3.0 diameters. For
this test program, the maximum number of traverse points or twenty four (24) traverse
points were selected for sample collection to allow for sampling two and one halif (2.5)

minutes per point to collect the samples over a sixty (60) minute sample period.

7



Section 4
Sampling And Analytical Procedures

During the Method 5 tests at each furnace, the sample probe tip was moved to the
minimum number of traverse points in each of the two (2} test ports, which are located 90
degrees apart, in each of the circular stacks. At each of the furnaces, 12-point traverses
were performed in each of the two test ports at 2.1, 6.7, 11.8, 17.7, 25.0, 35.6, 64.4, 75.0,
82.3, 88.2, 93.3, and 97.9 percent of the stack diameter. A copy of each stack schematic

with the actual traverse points used is included in the appendices of this report.

4.3.2 Stack Gas Velocity and Volumetric Flow Rate (EPA Method 2)

EPA Method 2 is included in EPA Method 5. The procedures delineated by EPA
Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate (Type-S
Pitot tube)," were followed to determine the stack gas velocity and volumetric flow rate.
From the results of the measurements taken in the preceding section to determine the
number and location of traverse points, a velocity and temperature traverse was
conducted for each test run. A Type-S Pitot tube and K-Type thermocouple was
positioned at each traverse point, The Pitot tube differential pressure and exhaust gas
temperature data was recorded on field data sheets. The Pitot tube was connected to
an inclined-vertical oil manometer and the thermocouple was connected digital
temperature readout. The Pitot tube, thermocouple and readout devices were

calibrated in accordance with US EPA requirements prior to and after field use.

4.3.3 Oxygen and Carbon Dioxide Emissions (EPA Method 3A(modified))

Molecular weight of the stack gas was determined using a modified Method 3A. EPA
Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations In Emissions
From Stationary Sources (Instrumental Analyzer Procedure)’ was modified to incorporate
the use of gas sample bags. A gas sample was collected into a tedlar bag during each
test run. The gas samples were later analyzed using appropriate gas analyzers in the
TRC lab.
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Sampling And Analytical Procedures

4.3.4 Stack Gas Moisture Content

The moisture content of the stack gas was determined gravimetrically from the weight

gain in each impinger from the Method 5 sampling trains.
4.3.5 Particulate Matter (EPA Method 5)

The EPA Method 5 sample train (Reference Figure 5.1) consisted of a stainless steel
buttonhook nozzle attached to a heated glass lined stainless steal sheath probe. A
thermocouple and S-type Pitot tube are permanently attached to the probe for
measurement of stack gas temperature and velocity. Sample gas was drawn through
the nozzle -and probe and then through a heated glass fiber fiter. The gas stream

temperature across the filter was kept at 248 + 25 °F.

Particulate matter collected on the filter, within the probe, and all connecting glassware
from the filter holder top to the probe end was recovered, desiccated, and weighed to
determine the total particulate catch. In the TRC laboratory, reagent and filter blanks
was carried throughout the gravimetric analysis procedures. Each gravimetric sample
was weighed to constant weights of + 0.5 milligrams following desiccation in a cabinet
desiccator. The Mettler AB204-S electronic balance used to obtain weights is set to a
time integrating mode with a readability of 0.01 milligrams. The balance is calibrated
prior to every weighing session. The balance is also certified by Mettler on an annual
basis. For this project, a reagent blank was also analyzed in the same manner as the
samples. For this test project, particulate matter emissions results were not blank-

coirected.

Upon exiting the filter, the gas was drawn through a series of four impingers. The
" and 3" contained 100 m! of Deionized (D)

H20 and the 4th contained approximately 200g of silica gel. This apparatus comprised

impinger system was as follows: 1%, 2

the back-half portion of the sampling train. Following the impinger system the gas was

9
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drawn through a dry gas meter, a calibrated orifice, and a leak-free pump.
Sampling was conducted isokinetically from sampling points pre-determined in EPA

Method 1. A minimum of 60 minutes per test run was performed.

Leak checks on the particulate train were performed before and after each sampling
run. All leak checks and leakage rates are documented on the relevant field test data
sheets. Pre-run leak checks are not required by the method but are required by TRC.
The pre-run leak check was performed at a minimum vacuum setting of 15 in. Hg. The
acceptance criterion for the particulate train is a leak rate of 0.02 cfm at the highest
vacuum obtained during the run. All leak rates must be within the method criteria in

order to validate the test run.

4.3.6 Opacity Emissions (EPA Method 9)

During daylight hours EPA Method 9 opacity emissions observations were performed
using procedures outlined in EPA Method 9. The observer stood at a distance sufficient
to provide a clear view of the emissions with the sun oriented in the 140° sector to his
back. The line of vision was perpendicular to the plume direction, and did not include
more than one plume diameter. During each test, the time, estimated distance to the
emission location, approximate wind direction, estimated wind speed, description of the
sky condition {presence and color of clouds), and plume background were recorded on a
field data sheet at the time opacity readings are initiated and completed. A total of 18
minutes of 15-second visible observations were collected at the baghouse stack before

and after the emissions tests were performed.

4.3.7 Opacity Emissions (EPA Method 22)

During nighttime hours EPA Method 22 opacity emissions observations were performed
using procedures outlined in EPA Method 22. The observer stood at a distance sufficient

to provide a clear view of the emissions. The line of vision was perpendicular to the

10
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to provide a clear view of the emissions. The line of vision was perpendicular to the
plume direction, and did not include more than one plume diameter. When Method 9
opacity readings were unable to be performed due to nighttime hours a total of 6 minutes

of continuous visible observations were collected during each test.

11
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SECTION 5
QUALITY ASSURANCE

5.1 OVERVIEW

TRC Environmental Corporation management is fully committed to an effective Quality
Assurance/Quality Control Program whose objective is the delivery of a quality product.
For much of TRC's work, that product is data resulting from field measurements,
sampling and analysis activities, engineering assessments, and the analysis of
gathered data for planning purposes. The Quality Assurance Program works to provide
complete, precise, accurate and representative data in a timely manner for each

project, considering both the project's needs and budget constraints.

This section highlights the specific QA/QC procedures that were followed on this Test

Program.

5.2 FIELD QUALITY CONTROL SUMMARY
5.2.1 Reagent Certifications

All reagents used for this project conform to the specifications established by the
Committee on Analytical Reagents or the American Chemical Society (ACS), or the
best available grade. Included in the appendices of this report are copies of the

pertinent reagent certifications.
5.3 DATA REDUCTION, VALIDATION, AND REPORTING

Specific QC measures are used to ensure the generation of reliable data from sampling
activities. Proper collection and organization of accurate information followed by clear

and concise reporting of the data is a primary goal in all projects.

12
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5.3.1 Data Validation

TRC supervisory and QC personnel use validation methods and criteria, appropriate to
the type of data and the purpose of the measurement. Records of all data are
maintained, including that judged to be an "outlying" or spurious value. The persons
validating the data had sufficient knowledge of the technical work to identify

questionable values.

The Field Team Leader and/or the QC Coordinator based on their review of the
adherence to an approved sampling protocol and written sample collection procedure

validate Field sampling data.

The following criteria was used to evaluate the field sampling data:

Use of approved test procedures;

Proper operation of the process being tested;

Use of properly operating and calibrated equipment;
Leak checks conducted before and after test.

5.3.2 Data Reporting

All data was reported in standard units depending on the measurement and the ultimate

use of the data.

The bulk of the data was computer processed and reported as follows:

Exhaust Gas Stream
1. Stack exhaust
a. Stack exhaust flow rates (reported in dscfm and acfm)
b. Stack exhaust moisture content
2. Gas Diluents and Pollutants
a. Particulate Matter — gr/dscf, Ib/hr
b. Opacity - %

13
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TR‘ TEST DATA SUMMARIES

Client: Spectrum Glass Company
Location: Woodinville, Washington
Unit: Furnace #2

EPA Method 5 w/PSCAA Back-Halif - Particulate Matter & Condensible Particulate Matter

Run 1 Run 2 Run 3
Dates: 11/24/03 11/24/03 11/24/03
Barometric Pressures: 2977 29.77 29.77

TABLE OF CONTENTS:

Data Sheet

Run Sheet - Run 1
Run Sheet - Run 2
Run Sheet - Run 3

Calculation Sheet

PM Calcs
Sampling Data Summary
Parameter Run 1 Run 2 Run 3 Average
Total Sampling Time, Min. 60 60 60 60
Stack Gas Oxygen Content, Q2% 20.0 20.0 20.0 20.0
Stack Gas Carbon Dioxide Content, CO2% 4.0 4.0 4.0 4.0
Gas Sample Volume at Standard Conditions, cu. ft. 56.576 41.924 41.302 46.601
cu. m, 1.602 1.187 1.169 1.319

Dry Stack Gas Flow Rate (Dry, STP), dscimin 6,103 5,968 5,862 5,978

dscm/min 173 169 166 169

TRC Environmenta! Corporation
19874 141st Place N.E.

Woaodinville, WA 98072

Phone: {425) 489-1938

Fax: (425) 489-9564

Project Number 41613-0010-00000

Method 5-BH- Fumace #2TOC






TRC Environmental Cor, P. EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

CLIENT: Spectrum Glass Company DATE: 11/24/03
LOCATION: Woodinville, Washington PROJECT NO.:  41513-0010-D0000
UNIT: Fumace #2 PERSONNEL: DCT/MLE

Field Data Run Sheets ]

The table below contains the results of testing and calculaticns performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Parficulate Matter & Condensible Particulate Matter

RUHN NO: Run 1 PAGE ONE OF ONE
Minules per point: 2.5 QPERATOR: Doug Towne
number of poinis; 24
DGM DIFF STACK DRY GAS METER
POINT TIME READING VEL, Sart PRESS. TEMP. TEMP ('F)
NUMBER INITIAL Dp (in. H,0) Dp DH Sqrt. (°F} INLET OUTLET
B1 [ 78.459 0.09 0.300 3.20 1.769 161 57 58
2 3 .08 0.283 2.90 1.703 164 56 56
3 5 ¢.09 0.300 3.20 1.789 166 57 56
4 8 .10 0.315 360 1.897 166 57 56
5 10 013 0.361 4.00 2.000 170 58 51
6 13 0.12 0.346 3.90 1.975 172 58 56
7 15 0.10 0316 3.50 1.871 173 59 56
] 18 0.1 0.316 3.50 1.871 173 59 56
9 20 Q.11 0.332 360 1.049 174 60 57
10 23 0.05 G.224 1.80 1.342 172 80 57
11 25 0.05 0.224 180 1342 171 60 57
12 28 Q.05 0.224 1.80 1.342 170 & 58
Al 30 0.08 0.080 2.80 1.673 155 60 59
2 33 0.08 0.283 2.80 1.673 168 &0 B0
3 35 0.08 0.283 280 1.673 169 61 50
4 38 0.67 0.265 250 1.581 169 61 50
5 40 0.08 0.283 280 1.673 169 61 59
6 43 0.08 0.283 2.80 1.673 167 61 09
T 45 0.06 0.245 210 1449 166 52 59
8 48 007 0.265 2.50 1.681 165 62 59
9 50 0.07 0.265 250 1.581 164 63 59
10 53 0.08 0.245 220 1483 163 63 58
11 83 0.07 0.265 250 1.581 161 63 60
12 58 Q.07 0.265 250 1.581 160 63 B0
G0 134 400
Total Total Avg. Avg. _Avg. AN, Avg. Avg.
60 55.941 0.08 0274 2.825 1.670 167.5 58.9
Impinger Gain
impinger 1: 709.4 705.9 3.50 Oy 200 Start Time: 1601
impingar 2: 7045 692.8 11.70 CO.: 440 Stop Tima: 1708
impinger 3: TiB.0 7157 230
impinger 4: 574.0 950.3 13.70 Static Pressure {Port A):
impinger 5: 0.0 .o 0.00 Slatic Pressure (Porl B):
Trap: 0.0 o0 0.00 Static Pressure {Avg.): 0.5
impinger ¥: 2.0 0.0 0.00
31.20

Method 5-BH- Fumace #2/Run 1 1/5/2004 1:50 PM



TRC Environmental Cor P. EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinvilie, WA 98072
Phone: (425)48%-1538
Fax: (425) 489-9564

CLIENT: Speclium Glass Company DATE: 11/24/03
LOCATION; Waodinville, Washingten PROJECT NO.:  41613-0010-00000
UNIT: Furnace #2 PERSONNEL: DCT/AMLE

Field Data Run Sheets 1

The table below contains the results of testing and calculations performed by TRC on the date{s) listed.

EPA Method 5 w/PSCAA Back-Half - Particuiate Matter & Condensible Particulate Matter

RUN NO: Run 2 PAGE ONE OF ONE
Minules per paint; 2.5 OFERATOR: Deug Towne
number of peints: 24
DGM DIFF STACK ORY GAS METER
POINT TIME READING VEL. Sqrl PRESS. TEMP. TEMP ['F)
NUMBER INITIAL Dp {in. H;0) Dp DH Sart. (°F) INLET OUTLET
A 0 134.610 0.07 0.285 1.50 1.226 166 58 58
2 3 0.07 0.265 1.50 1.226 164 58 58
3 & 0.07 0.265 1.50 1.226 180 a8 58
4 B 0.07 0.265 1.50 1.225 184 50 58
5 10 0.07 0.285 1.50 1.225 153 6% 58
B 13 0.07 0.265 1.650 1.225 183 63 58
7 15 0.07 0.285 1.60 i.225 162 64 58
il 18 0.07 0.265 1.50 1.225 152 B5 59
9 20 0.07 0.265 1.80 1.225 152 66 80
10 23 0.08 0.245 1.30 1.140 151 G7 80
11 25 0.06 0.245 1.30 1.140 161 G7 &1
12 28 0.07 0.265 1.50 1.225 151 [1:] 61
B1 30 0.04 0.200 0.84 0.917 147 65 62
2 33 0.06 0.245 1.20 1.140 153 65 B3
3 35 0.07 0.265 1.52 1.233 154 66 63
4 38 0.07 0.265 1.51 1.229 155 6B 53
5 40 0.08 0.283 172 1311 157 69 63
B 43 0.07 0.265 1.51 1.229 159 &9 63
7 45 0.07 0.265 1.51 1.229 156 70 64
8 48 0.07 0.265 1.51 1.228 156 70 64
] 50 0.09 0.300 2.00 1.444 158 71 65
10 53 0.08 0.2683 1.74 1.318 154 71 65
11 55 0.c8 0.283 1.80 1.342 154 71 55
12 58 0.09 £.300 2.00 1.414 154 71 55
50 176.574
Total Total Avg. Avg. Avg. Avg. Avg. Avg.
B0 41.964 0.07 0.265 1523 1.231 154.7 §3.6
Implnger Gain
impinger 1: 7ia.8 709.2 5.70 [o ) 20.0 Slar Time: 1725
impinger 2: 702.8 695.6 7.30 Coy 40 Stop Time: 1830
impinger 3: 705.1 703.9 1.20
impinger 4: B63.3 854.3 8.50
impinger 5. 0.0 c.0 0.00
Trap: 0.0 0.0 0.00 Stalic Pressure: -0.5
impinger 7: 0.0 0.0 0.00
22.70

Method 5-BH- Furnace #2/Run 2 11212004 1:35 PM



TRC Environmental Corp.

EMISSTON MEASUREMENTS DEPARTMENT

15874 141st Place N.E.
Woodinvilie, WA BBDT2
Phone: (425) 469-1938
Fax: {425} 489-9564

CLIENT: Spectrum Glass Company DATE: 11/24/03
LOCATION: Woodinville, Washinglon PROJECT NQ.: 41613-0010-00000

UNIT:

Fumace #2

PERSONNEL: DCT/MLE

[

Field Data Run Sheets

The table below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

RUN NO: Run 3 PAGE ONE OF ONE
Minules per point; 25 OPERATOR: Doug Towne
number of poinls: 24
0OGM DIFF STACK DRY GAS METER
POINT TIME READING VEL, Sar PRESS. TEMP. TEMP ('F)
NUMBER INITHAL Cp {in. H0) bp CH Sqrit. °n INLET QUTLET
B1 0 176.648 0.05 0.224 1.10 1.049 151 65 65
2 3 0.04 0.200 0.87 0933 150 63 65
3 5 0.04 0.200 0.88 0.938 147 65 65
4 8 0.04 0.200 0.88 0938 147 66 65
9 10 0.07 0,265 1.85 1.245 148 68 65
5 13 0.07 0,265 1,55 1.245 147 6% 65
7 15 0.06 0.245 1.30 $.140 147 0 65
8 18 0.08 0.283 175 $.323 147 71 65
9 20 0.09 0.300 1.85 1.386 146 71 65
10 23 0.09 0.300 2.00 1414 146 72 65
11 25 0.09 0.300 2.00 1.414 146 72 66
12 28 2.09 0.300 2.00 1414 146 72 66
Al 30 0.07 0.265 1.55 5.245 144 70 66
2 33 007 0.265 1.55 1.245 144 70 66
3 35 0.07 0.265 1.55 1.245 144 71 66
4 a8 007 0.265 1.55 i.245 144 71 &6
9 40 Q.07 0.265 1.55 1.245 146 72 86
B 43 0.07 0.265 1.58 i.245 146 73 &6
7 45 007 0.265 1.585 1.245 146 73 67
8 48 0.07 0.265 1.55 1.245 145 74 &7
9 50 0.06 0.245 130 1.140 145 74 &7
10 63 0.06 0,245 1.30 1.140 144 74 87
11 55 0.07 0.285 1.65 1.245 144 74 67
12 58 0.06 0.245 1.30 1.140 144 74 88
60 218.382
Total Tolal Avg. Avg. fvg, Avg. Avg. Avg.
60 41.713 Q.07 0.258 1.487 1.211 146.0 688.3
Impingar Gain
impinger 1: 7142 708.7 5.50 az 20.0 Slart Time; 1852
impinger 2: 598.6 691.2 7.40 Coy: 4.0 Slop Time: 2000
impinger & 7129 e 1.30
impinger 4: B41.5 833.0 B.50 Siatic Pressure (Porl A);
impinger 5: 0q 040 0.00 Stalic Pressure (Por B):
Trap: 00 040 0.00 Slatic Pressurag (Avg): -0.5
impinger 7: 0.0 0.0 0.00
22.70

Method 5-BH- Furnace #2/Run 3

1/5/2004 1:50 PM



TRC Environmental Corp. EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woaodinville, WA 98072
Phore: (425) 489-1938
Fax: (425)489-9564

CLIENT: Spectrum Glass Company DATE: 11/24/03
LOCATION: Woodinville, Washingion PROJECT NO.: 41613-0010-00000
UNIT: Fumace #2 PERSONNEL: DCT/MLE

[ Calculation Sheet

The table below contains the results of testing and calculations performed by TRC on the date{s) listed.

EPA Method 5 w/PSCAA Back-Haif - Particulate Matter & Condensible Particulate Matter

Parameter SYMBOL UNITS
Test Numbser Run 1 Run 2 Run 3
Test Date 11/24/03 11/24/03 11/24/03
Start Time 1601 1725 1852
Stop Time 1708 1830 2000
Calculated Data Average
Nozzle Area, An=3.14153*(dn/2)"*2 An square inches 0,1633 0.1269 0.1269 0.1391
Stack Area,As=3.14159%((Ds/12)12)"2 As square fest 747 7.47 747 7.47
Avg Stack Temperature, Ts=is+460 Ts degrees Rankin 627.5 614.7 6506.0 616.1
Meter Pressure, Prm=Pb+Dh/13.6 Pm inches Hg 29.98 29.88 29.88 29.91
Avg Meter Temperature, Tm=im+460 Tm degrees Rankin 5189 52386 5283 523.6
Gas Sample Volume at Standard Conditions, Vm(std) cubic feet 56.576 41.924 41.302 46,801
Vmi(std)= 528/29.92*Y*Vm*Pm/Tm cubic meters 1.602 1.187 1.169 1.319
Net Moisture Gain {Impingers w/SiGel) Ww grams 31.2 22.7 227 255
Volume of Water Vapor, Vw{std)= 0.04715"Wlc Viw(std) cubic feet 1471 1.070 1.070 1.204
Moisture Fraction, Bws = Vw{Std V{Vm{Std)+Vw{Std))*100 Bws percent 2.53% 2.49% 2.53% 2.52%
Dry Stack Gas Molecular Weight, Mwd g/g-mole 29.44 28.44 29.44 29.44
Md = (0.32°02)+{0.44*CO2)+{0.28*(100-(02+CO2)))
Wet Stack Gas Molecular Weight Mws gig-mole 29.15 29.18 29.15 29.15
Mw = Md* (1-Bws)+{18*(Bws))
Absclute Stack Pressure, P's = Pbar + Pg/13.6 Ps inches Hg 20.73 28.73 2873 29.73
Stack Gas Velocity
Vs= 85.49*Cp*ASRAP*{((Ts ) (Ps)* (Mw)))*0.5 Vs ftfsec 16.71 16.00 15.60 16.07
Vsm = 0.3048" Vs Vsm misec 5.09 4.88 4.73 4.90
Actual Stack Gas Flow Rale, Qa = 80*Vs*As Qa act/min 7488 7170 6546 7201
Stack Gas Fiow Rate (STP), Qsw scfimin 6262 6120 6014 6132
Qsw = 528/29.52 * Qa * (Ps/Ts})
Ory Stack Gas Flow Rate (Dry, STP), Qsd dscfimin 6103 5968 5862 5978
Qsd = 528/29.82 * Qa * (1-Bws}* (Ps/Ts) dsemimin 173 169 166 169
Isokinetic Rate, I percent 501,72 99,18 89.48 100.13
I=100*As*Vm(stdymin*{An/144}*Qsd
Meter Calibration (Alternate Method) Yea nong 1.0074 0.9958 0.5907 0.9979
Yga=MinAm*{{0.0310* T 26)¥(DH@" (Phar+dHN3 By Md)y ®°
*ASRdH
Meter Quality Assurance/Quality Control Chack % Difference -1.6% -0.4% 0.1% -0.6%
=100*(Y-Yga)Y PASS
Sampling Data Summary
Parameter SYMBOL UNITS Run 1 Run 2 Run 3 Average
Total Sampling Time min minuies B0 60 60 60
Stack Gas Oxygen Content [o % 20.0 20.0 20.0 20.0
Stack Gas Carbon Dioxide Content CO,; % 4.0 4.0 4.0 4.0
Gas Sample Volume at Standard Conditions, Vm(std) cu, ft. 56.576 41.924 41.302 46.601
cu. Im, 1.602 1.187 1.169 1.319
Dry Stack Gas Flow Rate (Dry, STP), Qsd dscfimin 6103 5968 5862 5978
dscmémin 173 162 166 169

Method 5-BH- Furnace #2/Caiculations 1/12/2004 1:35 PM






TRc TEST DATA SUMMARIES

Client: Spectrum Glass Company
Location: Woodinville, Washington
Unit: Furnace #4

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Run 1 Run 2 Run 3
Dates: 11/24103 11/24/03 11/24/03
Barometric Pressures: 29.77 29.77 29.77

TABLE OF CONTENTS:

Data Sheet

Run Sheet - Run 1
Run Sheet - Run 2
Run Sheet - Run 3

Calculation Sheet

PM Calcs
Sampling Data Summary
Parameter Run 1 Run 2 Run 3 Average
Total Sampling Time, Min, 80 60 60 60
Stack Gas Oxygen Content, 02% 20.0 20.0 20.0 20.0
Stack Gas Carbon Diexide Content, CO2% 4.0 4.0 4.0 4.0
Gas Sample Volume at Standard Conditions, cu. ft. 38.711 37.103 36.510 37.441
cu, m, 1.096 1.050 1.034 1.080
Dry Stack Gas Flow Rate (Dry, STP), dscf/min 4712 4,674 4,692 4,693
dscm/min 133 132 133 133

TRC Environmental Corporation
19874 141st Place N.E.

Woodinville, WA 98072

Phnone: {425} 489-1938

Fax: (425)489-9564

Project Number 41613-0010-00000

Method 5-BH- Furnace #4T0C



TRC Environmental Corp.

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425)489-1938
Fax: (425) 489-9564

EMISSION MEASUREMENTS DEPARTMENT

CLIENT: Spectrum Gtass Company DATE: 11/24/03

LOCATION: Woodinville, Washington PROJECT NO.: 41613-0010-00000

UNIT: Furnace #4 PERSONNEL: PJC/MLE

B Data Input Sheet ]

The table below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Parameter SYMBOL |  uNITS
Test Number Run 1 Run 2 Run 3
Test Date 11/24/03 11/24/03 11/24/03
Start Time 1601 1010 1852
Stop Time 1708 1112 2000 Average|
Stack Diameter ds inches 40 40 40
Nozzle Diameter dn inches 0.456 0.456 0.456
Barometric Pressure Phar inches Hg 29.77 29.77 2077 29.77
Stack Static Pressure Pg inches H,0 -0.09 -0.09 -0.08 -0.09
Pitot Coefficient cp none (.84 0.84 0.84 0.84
Meter Calibration Factor Y none 0.992 0.992 0.992

DH@ none 1.719 1.719 1.719
Stack Gas Oxygen Content O, percent 20.0 20.0 200 20.0
Stack Gas Carbon Dioxide Content CQO, percent 40 4.0 4.0 4.0
Net Moisture Gain {Impingers w/SiGel) W grams 43.4 43.8 42.0 43.1
Average Stack Temperature ts degrees F 225.5 2213 225.8 224.2
Average Meter Temperature im degrees F £6.5 560.3 60.4 59.1
Avg Delta H dH inches H,0 1.258 1.175 1.198 1.210
Average Square Reot Delta H ASR dH | inches Hy0 1.121 1.081 1.092 1.098
Avg Velocity Head dP inches H,Q 0.039 0.037 0.037 0.037
Average Square Root Delta P ASR dP_| inches H,0 0.193 0.191 0.192 0.192
Gas Sample Volume Vm gubic feet 38.248 36.935 36.347 37177
Total Sampling Time min minutes 60 60 60

Method 5-BRH- Furnace #4/Data

1/12/2004 1:39 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425} 489-1938
Fax: (425) 489-9564

CLIENT:

Spectrum Glass Company

DATE:

11/24/03

LOCATION: Woodinville, Washington

PROJECT NO.:

41613-0010-00000

UNIT:

Furnace #4

PERSONNEL: PJC/MLE

Field Data Run Sheets

|

The table below contains the resulis of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

RUN NO: Run 1 PAGE CNE OF ONE
Minutes per point: 2.5 OPERATOR: Paul Clark
numbar of points: 24
DGM CIFF STACK DRY GAS METER
POINT TIME READING VEL. Sqrt PRESS. TEMP. TEMP (F)
NUMBER INITIAL Dp (in. H;0) Dp DH Sqgrl. (°F) INCET OUTLET
B1 Q 5931.845 0.04 0.200 1.30 1.140 220 52 52
2 3 0.04 0.200 130 1,140 224 51 51
3 & 0.04 0.200 130 1.140 226 52 92
4 B 0.04 0200 1.30 1.140 227 55 53
5. 10 0.04 G200 1.30 1.140 227 57 54
B 13 0.64 0.200 1.30 1.540 227 58 55
7 15 0.04 0.200 1.30 1.440 227 57 54
) 18 0.04 0200 1.30 1,140 237 58 54
9 20 0.04 0.200 1.30 1.140 227 57 54
10 23 0.04 0.200 1.30 1.140 277 57 54
11 25 0.04 0.200 1.30 1.140 225 57 54
1z 28 0.04 0.200 1.30 1.140 225 57 54
A 30 0.03 £.080 086 0.580 223 58 55
Z 33 0.03 173 0.86 0.980 224 58 56
3 a5 0.04 0.200 130 1.140 226 80 56
4 a8 0.04 0.200 1.30 1.140 228 60 56
g 40 0.04 {.200 1.30 1.140 228 60 57
5} 43 0.04 0.200 1.30 1140 227 60 58
7 45 0.04 £.200 1.30 1.140 227 60 57
B8 48 0.04 0.209 130 1.140 227 60 57
9 50 0.04 0.200 1.30 1.140 226 61 58
10 53 0.04 0.200 130 1.140 226 61 58
11 55 0.04 0.200 1.30 1.140 223 61 68
12 58 0.03 0.473 058 0.990 Fral 61 58
50 970.183
Tolal Total Avg. Avg. Avg. Avg. Avg. Avg.
60 38.248 0.04 0.193 1.258 1121 226.5 56.5
Impinger Gain
impinger 1: 7248 058 19.20 (o7 200 Starl Time: 0850
impinger 2: T09.1 697.7 11.40 GOy 4.0 Stop Time; 0953
impinger 3: 7140 7115 2.50
impinger 4. 80214 8918 10.30 Static Pressure (Port A):
impinger 5: 0.0 0.0 Q.00 Static Pressure (Port B):
Trap: 0.0 6.0 0.00 Stalic Pressure (Avg.): -0.09
impinger 7: 0.0 0.0 0.00
43.40

Method 5-BH- Furnace #4/Run 1

1/5/2004 1:51 PM



TRC Environmental Cor, P. EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E,
Woodinvile, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

CLIENT: Spectrum Glass Company DATE: 11/24/03
LOCATION: Woodinville, Washington PROJECT NOC.:  41613-0010-00000
UNIT: Furnace #4 PERSONNEL: PJC/MLE

| Field Data Run Sheets

The table below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particuiate Matter

RUN NO: Run 2 PAGE ONE OF GNE
Minutes per peint: 2.5 OPERATOR: Matt Ellis
number cf points: 24
DGM DIFF STACK DRY GAS METER
POINT TIME READING VEL. Saqrl PRESS. TEMP. TEMP {F)
NUMBER INITIAL Dp i H0) Dp DH Son. °F) INLET OUTLET
A2 4] 970.328 0.04 0.200 1.30 1.140 218 57 57
11 3 0.04 0.200 1.30 1.140 219 57 57
10 5 0.04 0.200 0.93 0.864 224 58 57
g 8 0.03 0.173 0.95 0.580 226 53 57
8 10 0.04 0,200 1.30 1,940 227 59 57
7 13 0.03 0.173 0.98 0.980 227 60 af
6 15 0.04 0.200 1.30 1.140 227 60 57
5 18 0.04 0.200 1.30 1.140 227 G1 57
4 20 0.04 0.200 1.30 1.940 220 61 8
3 23 0.04 0,200 1.30 1.140 217 62 &8
2 25 0.04 0.200 1.30 1.340 216 63 &8
i 28 0.04 0.200 1.20 1.440 216 83 60
B 12 30 0.03 0.173 0.98 0.990 220 61 60
i1 33 0.03 0.173 0.97 {.985 223 52 60
I 35 0.03 0.173 0.87 0985 223 G2 60
g 38 0.03 0.473 0.97 0.885 223 82 60
L] 40 0.04 0.200 1.30 1.140 225 83 61
7 43 0.04 0.200 1.30 1.140 227 64 61
B 45 0.04 0.200 1.30 1.14C 225 85 61
5 48 .04 0.200 1.30 1.140 225 64 61
4 50 0.03 0.173 0.98 {.990 217 64 61
3 53 0.03 0.173 0.98 0.980 217 53 61
2 &b 0.04 0.200 1.30 1.140 211 62 64
1 58 0.04 0.200 1.30 1.140 219 &1 61
60 1007263
Total Tolal Avg. Avg. Avg. Avg. Avg. Avg.
60 36.935 0.04 0.181 1.175 1.081 221.3 50.2
Impinger Gain
impinger 1: 7255 T2 21.30 (o9 20.0 Starl Time: 1010
impinger 2: 7015 691.5 10.00 COy 4.0 Stop Time: 112
impinger 3: 71649 747 .20
impinger 4: 938.4 928.4 10.30
impinger 5: 0.0 Q.0 o.00
Trap: 0.0 0.0 .00 Static Pressure: -0.08
impinger 7: 0.0 0.0 000
43.80

Methad 5-BH- Furnace #4/Run 2 111212004 1:19 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

18874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: {425) 489-5564

CLIENT: SEECH’LI_I'I‘I_ Glass Company DATE: 11/24/03
LOCATION: Woodinville, Washington FROJECT NO.: 41613-0010-00000

UNET;

Furnace #4

PERSONNEL: PJC/MLE

—

Field Data Run Sheets

The table below contains the results of testing and calculations performed by TRC on the date(s) listed,

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

RUN NC: Run 3 PAGE ONE OF ONE
Minutes per point: 2.5 QOPERATOR: Matl Ellis
number of poinis: 24
DGM DIFF STACK DRY GAS METER
POINT TIME READING VEL. Sqrt PRESS. TEMP. TEMP {*F)
NUMBER NITIAL Dp (in. H/0) Dp DH St R INLET QUTLET
SW 12 0 1007.313 0.04 0.200 1.30 1.140 220 58 58
11 3 0.04 0.200 1.30 1.140 224 59 60
10 5 0.04 0.200 $.30 1.140 226 60 60
9 a 0.04 0.200 .30 1.140 226 61 60
B i 0.04 0.200 1.30 1.140 226 62 60
7 13 0.04 0.200 1.30 1.140 228 B2 60
8 15 0.04 0.200 1.30 1.140 228 &2 50
5 18 0.02 0.173 .97 0.985 225 53 €0
4 20 0.04 0.200 1.30 1140 227 G4 61
3 23 0.0¢ 0.200 1.30 1.140 226 52 &0
2 25 0.03 0.173 0.97 0.085 226 62 80
1 2B 0.02 0.173 0.97 0.985 226 B2 50
NW 12 a0 0.03 0.172 097 0.985 225 BO 80
1" 33 0.03 0.173 097 0.985 224 B0 0
10 35 0.04 0200 1.30 1.140 224 B0 80
9 38 0.04 0.200 1.30 1.140 224 50 &0
B 40 0.03 0.173 0.97 0.985 227 60 59
7 43 0.04 3.200 1.25 1.118 229 60 60
6 45 0.04 0,200 1.25 1.118 229 B0 §0
5 48 0.04 0.200 1.25 1.118 229 61 &0
4 50 0.04 0.200 1.39 140 229 61 50
3 53 0.04 6.200 1.30 1.140 227 61 59
2 55 0.04 0.200 1.30 1.140 224 61 59
1 58 0.03 0.473 097 0.985 222 61 59
&0 1043.660
Tota! Total Avg. Avg. Avg. Avyy. Avg. Avg.
60 36.347 0.04 0.192 1.198 1.692 225.8 60.4
Impinger Gain
impinger 1: 709.0 7022 6.80 Oz 20.0 Slart Time: 1852
Impinger 2: 7017 693.5 820 oz 40 Siop Tima: 2000
impinger 3: 720.8 © 7077 1330
impinger 4: B54.6 8409 12.80 Slalic Pressure {Porl A):
impinger 5: 0.0 00 0.00 Slalic Pressure {Porl B):
Trap: 0.0 0.0 0.00 Static Prassure (Avg.): -0.08
impinger 7: 0.0 00 0.00
4200

Methed 5-BH- Furnace #4/Run 3

1/5/2004 1:51 PM



TRC Environmental Cor P- EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Pnone: {425)489-1938
Fax: {425) 489-9564

CLIENT; Spectrum Glass Company DATE: 11/24/63
LOCATION: Woodinville, Washington PROJECT NO.: 41613-0010-00000
UNIT: Furnace #4 PERSONNEL: PJC/MLE

| Calculation Sheet

The table below conlains the results of festing and calcutations performed by TRC on the date{s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Parameter SYMBOL UNITS
Test Number Run 1 Run 2 Run 3
Test Date 11/24/03 11/24/03 11/24/03
Start Time : 1601 1040 1852
Stop Time 1708 1112 2000
Calculated Data Average
Nozzle Area, An=3.14159*(dn/2)*2 An square inches 0.1633 0.1633 0.1633 0.1633
Stack Area,As=3.14159*({Ds/12)/2)"2 As square feet B.73 B.73 8.73 8.73
Avg Stack Temperature, Ts=ts+460 Ts degrees Rankin £85.5 681.2 685.8 684.2
Meter Pressure, Pm=Pb+Dh/13.6 Pm inches Hg 20.86 29.86 26.86 29.86
Avg Mater Temperature, Tm=tm+460 m degrees Rankin 516.5 520.3 520.4 5191
Gas Sample Volume at Standard Cenditions, Vm(std} cubic feet 38711 37.103 36.510 37.441
Vm(std)= 528/29.92*Y*Vm*Pm/Tm cubic meters 1.096 1.050 1.034 1.060
Net Moisture Gain {Impingers wiSiGal) Ww grams 434 43.8 42.0 43.1
Volume of Water Vapor, Vw(std)= 0.04715"Wlc Vw(sid) cubic feet 2.046 2.065 1.880 2.031
Moisture Fraciion, Bws = Vw(StdW(Vm(Std)}+Vw(Std))*100 Bws percent 5.02% 5.27% 5.14% 5.15%
Dry Stack Gas Molecukar Weight, Mwd gfg-mole 29.44 29.44 29.44 29.44
Md = (0.32*02)+{0.44*CO2)+(0.28*(100-(02+C02))
Wet Stack Gas Molecular Weight Mws g/g-mole 28.87 28.84 28.85 28.85
Mw = Md* (1-Bws)+(18~(Bws))
Absolute Stack Pressure, Ps = Pbar + Pgl/13.6 Ps inches Hg 29.76 2876 29.76 29.76
Stack Gas Velocity
Vs= 85.49*Cp*ASRAP*((Ts)/{(Ps)*(Mw}))*0.5 Vs ft/sec 12.36 12.22 12.33 12.31
Vsm = 0.3048" Vs Vsm misec 3.77 3.73 3.76 3.75
Aclual Stack Gas Flow Rate, Qa = 60*Vs*As Ua acffmin 6474 5401 6458 6444
Stack Gas Flow Rate (STP), Qsw scffmin 4961 4934 4846 4947
Qsw = 52B/20.92 * Qa * (Ps/Ts)
Dry Stack Gas Flow Rate {Dry, STP), Qsd dscimin 4712 4674 4692 4683
Csd = 528i29.92 * Qa * (1-Bws)* (Ps/Ts} dscmimin 133 132 133 133
Isokinetic Rate, 1 percent 105.38 101.80 99 .80 102.32
1=100*As*Vm({stdymin*(An/144)*Qsd
Meter Calibration {Alternate Method) Yga none 0.9884 0.9914 1.0176 0.9881
Yaa=MinfVm*({0.0219*Tm*29)/(CH@" (Pbar+dHH1 3.6 May™®
*ASRdH
Meter Quality Assurance/Quality Cantrol Gheck % Difference 0.4% 0.1% -2.6% -0.7%
=100 (Y-Yga)y PASS
] Sampling Data Summary
|Parameter SYMBOL UNITS Run 1 Run 2 Run3| Average
Total Sampling Time min minules 60 80 60 60
Stack Gas Oxygen Content O, Yo 200 200 20,0 20.0
Stack Gas Carbon Dioxide Content CO, % 4.0 4.0 4.0 4.0
Gas Sample Volume at Standard Conditions, Vm(std) cu, ft. 38.711 37.103 36.510 37.441
cu. m. 1.096 1.0560 1.034 1.060
Dry Stack Gas Flow Rate (Dry, STP), Qsd dscfimin 4712 4674 4692 4693
: dscm/min 133 132 133 133

Methed 5-BH- Furnace #4/Calculations 171212004 1:19 PM
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Spectrum Glass Process Data- Furnace 4 F Daytank Date: 1172472003
F4 Draw F4 Draw at | F2 Damper| F4 burmer | Fd/t Draw{ FdAt Damper| Fd/t burner| Baghouse | Qutlet Blower Drop across
Time at Hood Crossover - | Positien | Qutput % | at Hood Position | Oulput% 1 Temp. | Temp. |Frequency] Static Press, Bags (dp)
1A 0.40 0.60 Open 38 DFR DFR DFR 348 274 45.0 6.50 5.20
2A 0.35 0.60 Open 34 DFR DFR DFR 348 274 45.0 6.50 520
3A 0.35 0.60 Open 38 DFR DFR DFR 363 279 45.0 6.50 530
4A 0.40 0.60 Open 0 DFR DFR DFR 379 289 45.0 6.50 530
5A 0.35 0.60 1/2 Open 40 DFR DFR DFR 350 271 45.0 6.50 5.25
BA 0.35 0.50 1/2 Open 49 DFR DFR DFR 349 271 45.0 6.50 5.35
TA 0.35 0.50 112 Open 50 DFR DFR DFR 348 269 45,0 6.50 5.45
BA 0.35 0.50 1/2 Open 52 DFR DFR DFR 349 269 45.0 6.50 5.50
9A 0.35 0.50 1/2 Open 47 DFR DFR DFR 348 267 45.0 6.50 5.50
10A 0.35 0.50 1/2 Open 51 DFR DFR DFR 348 269 45.0 6.50 5.50
11A 0.35 0.50 1/2 Open 53 DFR DFR DFR 350 269 45.0 6.50 550
12P 0.35 0.50 1/2 Open 56 DFR DFR DFR 349 270 45.0 6.50 5.50
1P 0.35 0.50 3/4 Open 100 DFR DFR DFR 349 270 45.0 6.75 550
2P 0.35 0.50 1/2 Open 100 DFR DFR DFR 350 273 45.0 7.00 5.50
3P 0.40 0.50 2 Open 100 DFR DFR DFR 350 270 45,0 7.00 5.50
4P 0.35 0.50 1/2 Open 100 DFR DFR DFR 349 27 45,0 7.00 5.50
5P 0.35 0.50 112 Open 100 DFR DFR DFR 347 270 45.0 6.90 5.50
6P 0.35 0.50 1/2 Open 100 DFR DFR DFR 349 269 45.0 6.90 5.50
P 0.35 0.50 5/8 Open 100 DFR DFR DFR 349 266 45.0 6.90 5.50
8P 0.35 0.50 5/8 Open 100 DFR DFR DFR 349 268 45.0 6.50 5.60
el o NiA NIA N/A N/A N/A N/A N/A N/A NIA N/A N/A NIA
0P 0.35 0.50 Open 34 DFR DFR DFR 349 262 45.0 6.50 5.60
1P 0.35 0.50 Open 29 DFR DFR DFR 348 261 45.0 6.50 5.60
i2A 0.35 0.50 Open 29 DFR DFR DFR 348 261 45.0 6.50 560
Average 351 270
Standard Deviation 6.7 57

Furnace No. 4 Sum 8-Noon

4 to Neon Avgs

11/24/2003

BH GP

Temp in °F

5.50

349




Spectrum Glass Process Recordings Date: 11/24/03
Inlet Drop Across Blower F2 Burner| F2 Damper F2
Time Frequency Temp. Bags (dp) | Static Press.| Output % { Position | Hood Draw

1:00 AM 37.4 213 4.90 7.5 100 1/2 Open 0.75
2:00 AM 38.2 226 5.00 7.5 100 1/2 Open 0.75
3:00 AM 38.5 225 5.00 7.5 100 1/2 Open 0.75
4:00 AM 38.1 234 5.00 7.5 100 1/2 Open 0.75
5:00 AM 35.1 230 410 6.5 100 1/2 Open 0.9
6:00 AM 36.6 212 4.50 7.0 100 1/2 Open 0.9
7:00 AM 37.3 191 4.50 7.0 40 112 Open 0.9
8:00 AM 36.8 176 5.00 7.2 17 1/2 Open 0.9
9:00 AM 36.7 202 4.80 7.2 19 Open 0.9
10:00 AM 38.6 264 5.00 7.2 45 Open 0.9
11:00 AM 38.6 270 5.00 7.3 49 Open 0.9
12:00 PM 38.9 273 5.00 7.3 45 Open 0.9
1:00 PM 38.6 263 5.00 7.5 0 Open 0.75
2:00 PM 38.5 240 5.00 7.5 0 Open 0.75
3:00 PM 38.2 229 5.00 7.5 64 1/2 Open 0.75
4:00 PM 37.8 238 4.75 7.5 45 1/2 Open 0.75
5:00 PM - 37.2 216 4.75 7.5 46 1/2 Open 0.75
6:00 PM 354 211 4.25 6.5 49 1/2 Open 0.75
7:00 PM 36.0 210 4.25 6.5 45 1/2 Open 0.75
8:00 PM 36.4 208 4.25 6.5 49 1/2 Open 0.75
9:00 PM N/A N/A N/A N/A N/A N/A N/A
10:00 PM 34.5 214 4.00 6.5 100 1/2 Open 0.75
11:00 PM 35.1 216 4.00 6.5 100 1/2 Open 0.75
12:00 AM 34.8 206 4.00 6.5 100 1/2 Open 0.75

225 Average

243 Standard Deviation

[ Furnace No. 2 Summary
4108 PM Avgs  11/24/2003
BH DP Temp in °F
4.45 217
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EPA Methods 1, 2, 3A, 4 & 5 Example Calculations

Client: SPECTRUM GILASS ComMPANY
Location: wiooctinville, WA
Site Location: 2 Fumace
Run #: o3
Date: t-24-07%
Nomenclature:
Ay = cross-sectional area of stack, ft.2
A, = cross-sectional area of nozzle, {1?
By = water vapor in the gas stream, proportion by volume
Cp = pitot tube coefficient, dimensionless

Ib/1b — mole)inches Hg )
(” R [inches H,0)
Mg = molecular weight of stack gas, dry basis, Ib./Ib.-mole
M; = molecular weight of stack gas, wet basis, 1b./Ib.-mole
=My (1- Bysy+ 18(Bys)
JAP - = average velocity head of stack gas, /inches H,O
P, = absolute stack gas pressure, inches Hg
Psaic = static pressure of the stack, inches H,O

Pga = standard absolute pressure, 29.92 inches Hg
Qs = stack flow rate, dscth

K, = pitot tube constant = 85.49 ft/sec \/ (

8 = sample time, minutes
Ts = average stack temperature, °F
Tsw = standard absolute temperature, 528°R
Tsavy = Average absolute stack temperature,’R = 460 + T,
Vmsd = corrected meter volume, dscf
Vs = average stack gas velocity, ft./sec.
Vie = volume of water gain in the impingers, ml

1. Volume of metered sample gas at standard conditions:

AH (.52
P =P+t 297 ¢ LTET 2480
meter bar 13.6 13.6 e -

(Vm )(Tstd XPmeter )(Y)

(Tm + 460)(Pstd )

inches Hg

Vinsidy =

(414X 528) 29.28 ¥ 0.992 )
Vin(std) = ~ 41,924
m(std) ( %6 +460%29.92) e dset




2. Moisture Content:

Ve(std) = (0.04707 ft® /gram waterlec) 1 gram water =1 ml water

Vg = (004707 2277 )= [ 0685 scf

Vi (std)

B.. =

W5

Vistd) T Vingsd)

_ . 0L BS
WS 0LRS +41.924

= ©.024“ water vapor fraction

0,024 X WXl = 5 4% pwisture

3. Molecnlar Weight:

Dry:
Mg = (0.44 * %CO,) + (0.32 * %0,) + [0.28 * (100-%CO; -%05)]

=(0.44% (40 y+(032%( 200 )+028*(100-4-0 . 20.0 )

= 29.44 |b/lb-mole

Wet:
My =Mg* (1 - Byg) T [18 * (Bys)]

=(29.44 )% (1- 0- 0249 +[18 * (0.0249)]

29.16  1b/lb-mole

4. Average Velocity of Stack Gas:

Ts(avg) Peati
V=K, *C, * [AP P — P, 4 _static
SR TP ONTIEEAM L« P IR EY
13.6

14
V. =8549% O.2%4 « 0.205 - \b.oo
5 * * \/ S .« 2873 ft/sec




as gr/dscf:

0.0154 = conversion of mg to grains (gr)
1/7000 = conversion of grains to pounds
M, = weight of particulate in mg

C = 0.0154 M, _ 0.0154* 15,2

=_ Doop /dscf
s . et AN -
Vm(s.td) i 0 s
as gr/dscf @ 7% O,:
c - (C, as gr/dscf)*(20.9-7) * 13.9
5 (20.9 - Olmeasured) (20.9 - )
= NA gr/dsef @ 7% O,

as g'kg
E = Emission Rate of particulate matter, g/kg
C, = concentration of particulate matter, g/dscm
Q. = volumetric flow rate, dscrvhr
A = zero production rate correction, 454 g/hr for flat glass (per Subpart CC) [ mm
P = plass production rate, kg/hr o]

J ‘Br:l- VY‘{’-:\ b l’*’;x)

g

* H&'Id-s«:m_{

0,013 g/dsem * [OKO dsem/hr - @ phrd~ ol 2870 (9

E= (Cstm"A)/P =
' (045 | kg/hr

=_Ol024  gkg

as lb/hour:

(C. as gr/dscf)* Q. , *60 0. 006 ¥ HLH *60

C. =
7000 7000
=_ 01286 Ib/hour
as Ib/day
_0.226 Ib/hr* hr/day = ©.85 Ib/day
KA . 2496 s x Lk x L x bOmb.
e alass 5, o0%Lan o BN ne
P e O
Cﬂ/*’i‘_’ﬁ usira Subpast CC aevo production COoVTEe oy
R

O.01% gldscm x 10140 é_g,f_.ﬂt/_"m:“ﬁgq_ ofhr -

‘ {}“jr{g}r i

1. '

s cddeulatton

dsemr - [6R.0dsem L swn
jr M hr
= [OIAD A5
i
(0451 £g
e
i



5. Stack Gas Volumetric Flow Rate (standard conditions, dry basis):

528 P s sorm= 1600 {4« TAT P« LOme = TH0 4cFm
Jo) &)

=| — d Ay
Qua [29.92 S€¢

o :(2592982}&{ ?j;i J*(l—U.DZ-ﬁ): 5408 dscfin

6. Percent Isokinetic:

I=100* Ag * Vm(std)
0* Ay144 * Qg

1=100* 1.4 * 4].9724
O *0.0267/144* BLE

I= 99.18 percent
7. Total Particulate (Front-half & Back-half) Calculations:

0.0 gTilter

©.0073 g Probe Rinse Section

< ©.0 >g Acetone Blank ( g x 1000 g/mg/ mL) x mL sample volume
0. 00| g Organic Section

< >g CH,Cl, Blank { g x 1000 g/mg/ mL) x mlL sample volume
0. 0020 ¢ Inorganic + Acetone Rinse Section

< 0.0 >g H;0 Blank ( g x 1000 g/mg/ mL) x mL sample volume

<_0.0 >g Acetone Blank g x 1000 g/mg/ mL) x mL sample volume
0. 0162 g TOTAL Particulate Matter X 10203 = 15,2 mq

'\Ma



LKA VEKSE FULN T LUCA LIUN FUK CIRCULAR AND RECTANGULAR DUCTS

q1Aig COWp 0000

Project No.:

Client; S?ea(_jfrum 6[655
Date: 1BV AR

Sampling Location: Furvias

37

Internal Stack Diameter:

Nipple Length: -

Total Stack Diameter: 2"

Nearest Upstream Disturbance (A):
Nearest Downstream Disturbance (B):

Mihrum Humber of Traverss Point

Cud Dismaters Upstream frem Flow Distutance * {Dislance &)

as 10 15
50
[] I I 1 T
* i Humberls for
Rrctangular Stacks o1 Dhels Eturts dcce
a0 Mersaremen
Sie
»
.
Hais
an
0
16 Stack Diamerers 681 m (24 n)
ety Time e Dnbd 17
o - "From Pt o Any Typs of Bors™ -
hshstusece (Bend. Ep armion, Cortratsen, e |
Seack Diarweee = 03040 CEIm{12-24in)
0 | 1 1 I 1 1

? 3 [ 5 & 7 3 2 o

Durl Dimmal ez Downsirasm fum Flor Distuhancs™ Distanca B)
from Peint of any Typa Didlurbance (Bend, Conlmadion, sic )

Rectangular Duct Equivalent Diameter Determination = 2 x L x W

L+W
Calculator:
1 2 3 4 5
Location of Traverse Points in Circular Stacks
P:h':";:i“de ercent of stack dimineter from inside wall to traverse poini)
of Fer Wall Number of iraverse points on a diameter
Fraction of Traverse to Outside 2 4 6 H 0 12 14§16 |18 f22|2 2
b S&? Stack Gt Nipple ;qu]::f: v Jvac 57| aa {22 {262y J 1316 Fia s s
Number 100 D Point) Length | (3+4=Poind 2 |esa|2so 146y 1ws | 82 | 67 | 57§49 | a4 |30 35 | a2
; ' D"é { 370 7 % 3 750 | 296 | 194 | 146 ) 118 | 99 | 85 F 75 [ 67 | 60 [ 535
- q 913 | 704 1323 | 226 | 1727 | 146 [ 125 | 169 | 97 | 57 | 79
2 COBF (N 2.8, 5 85.4 | 677 | 342 | 250 {200 [ 169 [ 146 [ 120 | 116 | 105
s UE . '-1 3 } & 956 | 80.6 | 658 | 356 | 269 § 220 | 188 | 165 | 146 | 132
7 89.5 | 77.4 } 644 | 366 | 283 | 236 | 204 | 130 [ 161
4 . \77 » 6 . 55 g 968 | 854 | 750 | 634 | 375 | 296 1 250 218 | 194
s 25D " q 7 5 g 91.8 | 823 | 731 | 625 { 382 | 306 | 262 | 230
10 974 | 882 | 799 § 71.7 | 618 [ 388 | 315 | 272
6 B4 i 1517 1 933 [ 854 [ 150 [ 704 | 612 | 393 | 323
; ‘ f)f'f ({ .. 22 E:)% 12 979 [ o001 { 81 | 764 | 694 | 607 | 393
13 943 | 875 [ 812 | 7150 | 685 | 602
£ ' 757.3 t Z??‘S 14 982 1 915 | 854 | 796 | 738 | 677
9 , 9{1% “ '50 ) .1 5 15 951 | B9.1 | 835 | 782 | 728
16 e84 | 925 | 871 | 820 | 77.0
1o . cLJE)Z B 22, é 5 17 956 { 903 | 854 | 206
I 721 N Y52 : el
12 9 a Z b.iz 20 987 {943 | 895
" 21 965 | 92.1
2 989 | 045
14 23 968
s 24 98.9
16 Location of Traverse Poinfs in Rectangular Stacks
Number of traverse points on a diameter
1 2 |3 [ a]s 6 | 7 |8 [ |10 ]n |
18 1 250 (167 | 125 |0 | 83 | 7.0 | 63 | 56 | 50 | a5 | 42
2 | 750 | 500 §375 | 300 | 250 § 214 | 188 | 157 | 150 | 136 | 125
1 3 833 | 625 | o0 | 417 | 357 | 313 | 278 | 250 | 227 | 0%
20 4 875 | 700 | 583 | 500 { 43% ) 389 | 350 { 1.8 | 292
5 90.0 | 750 | 643 | 563 | s00 | 450 | 408 | 375
2 6 917 | 7.6 | 688 | 61.1 | 550 | 50.0 | 45.8
22 7 929 | 813 | 722 | 650 | 591 | 542
L 918 | 833 | 750 | 632 | 625
» 9 944 | 850 | 773 | 7038
34 10 950 | 5.4 79i4
1 955 | 875
G5 R




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet [ of L
Chient: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #2 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhayst Imp#1 ?ﬁﬁcf ?(;-'"; o Filter No.: HO4LED
Stack Diameter: 5—7 " q) Imp #2 69’2 5| bud Ambient Temp., °F: . 5F
Date: 11/24/2003 Imp#3 :7/5 ? "mép_o ]? per] Bar. Pressure, In. Hg.: £ 7F
Run No.: e Imp #/{ # I+ 1405 Assumed Moisture, %:
Operator: Doug Towne Imp #/é/‘f LS |G o " Heater Box Setting, °F: 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam., In.: GA-7/0.456
Meterbox AH@: 1719 Total 3.2 Probe Length / Material: 5 Ft Eff. Glass
¥ Factor 0992 Probe Heater Setting, “F: 248
Methed 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,O Yacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (f“t3) In. H,O Destred Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet Cutlet | Jumper
A e | e FH. 45 007 | 224 | 32 | 7.5 | j4) (265 |25y | Wg [ WA | sF [ 56 | A4 |k
2 o bb (oo \2p2l 29 | 7 iy 245 249 ] 493 5 1A | g ,
2 5 £5,25 (00 [ B | B | | | T | 2anl 9 SE AL | E
) riezs) 8576 | eoa | 557 | e | & | il [ 7a | 72| 3 SF | 54 ;
5 /e S 3o | s | ez PRl £.6 | Fe [ Zy7 | 1oV | S5 | 5] !
& 2.5 | .05 | Od2 | 4 2F 9254 #H | 172 |255 | 2mp | 4% % |56 | |
7 /% 23,75 Ipts | 36 735 & |72 (755 [295 | G |56 | |
i 75 | Ghsl o |5s | Ss | A | i7m |92 (2o | 59 |5t l
7 99.086 | ol (388 1 38 | 5 [ 297|255 | Lo | 57| ‘
1 cZh | j0L7C pes |77 | LE |5 (/2 |47 [ Zsd | 45 o |57 1
H £5 185,75 £.06 | 78 | L& 5 (7L |22L | 75 74 LE | BT |
12 25 | esiz [ G055 T | 6 | 5 VA |rag 2w | gy L 14 [ |
X I3, 611’66\ ! v N
Train Leak Check: Comments:
Before Test:g 02 Ft’ in L{C\ Seconds at /5 In. Hg.
After Test: "~ .+ F£ in (o Seconds at C'i In. Hg.
Static Pressure
Tnitial” Final Port A
Pitot Tube Leak Check © Inches H,0 -5 Silica Gel Condition: Port A Port B ae
ORSAT Train Leak Check (2 & Inches Hg PonC ______ ponD _

IsoDataSheet with moisture, Page 1

TRC Eenvironmental Corp.




TRTC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0019-60000 Date: - Zef s Sheet < of e
Client; Spectrum Glass Run No.: il
Facilicy: Woodinville, WA Sample Location: S roe e 1
Source: Furnace #2 Operator: Ty G i i
Clock Time OrnificadH, Purmp Temperatures °F
Dry Gas Pitot, AP In. H,0 Yacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ftB) In. H,0 Desired Actual In. Hg Stack Piobe Box Temp Cond Inlet Qutlet Qutlet | Jumper
5 | |1&56 | = 107898 | CEER A5 28 | A 1105 [ rel Doy L8 LKA | 0 5G] A | NA
Z Loh | 16975 oo DA V2.5 |4 (6 | 249 | Zeen | 45 | e | Lo g
5 3 ez 5 | Gee (2s 1 2.8 | & |G 255 |y | gz &l | G
. 37,5 1y 4 0 ol | 25 |55 | KT J2yg 12h7 )y | P e |
- N IV VY I N N I N D a2 I Y 7
¢ 26 | URIF e 0fl250 [ 265 | e (g (L% el e |0 L E |57 "
7 4 R A R e o Y et B NS B N S - S =l Y B B -2 gl | 5T t
& gz 6 | sl Noed 2w | 2651 54 s [24% 1ovg |25 | B .‘
i S | eS| Ned | DE | 25 A5 Y AT |Syg (45 | 65 | 50 |
e Szs | 74 |06 [2am |2z | o K2 |Tes [0E | ¥ e o s"
I B | cogq Sz |06 1 25 (55 | e [ v iy | g4 Fes e |
7 R 7 R I A T R DA R B A R E L 2 R A
i7 ¢ é() Sef (e e 4 ]
Tohd] 59,941 K> Ave. | 2.825 1.8 58 .9
U
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: FC in Seconds at In. Hg. ft’ i
After Test: Ft in Seconds at In. Hg. ' ft’

IsoDataSheet with moisture, Page 2

TRC Environmental Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC

FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet of K
Client: Spectrum Glass Train Prepared By: Paul Clark
Faeility: Woodinville, WA Impinger Weights Pitot Number and Side: P1-A
Source: Fumace #2 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp# 1 | Tene | THiy G . Filter No.: RN
Stack Diameter: ST17 & Imp#2 |74 s | el 4| 7. Ambient Temp., "F: 52;.
Date: 11/2472003 Imp#3 ;?(‘_?' & R o Bar. Pressure, in. Hg.: o __17
Run No.: o mp#4 |Sva€ 2023 %, g Assumed Moisture, %:; u
Operator: Doug Towne Imp #5 Heater Box Setting, °F: 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam,, In.: eS8 ol
Meterbox AHE: 1.719 Total 23] Probe Length / Materiai: 5 Ft EfF. Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice 5H, FPump Temperatures °F
Dry Gas Pitot, AP 1n. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Paint 24-hr Min. Meter, (ftS) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet Qutlet | Jumper
SR U 2 RS O B S AR R I O W I T R TR PR G RS S i I I R (P
_1 AN 3G (Su 2L LM | Yo 4 i | 29 (s | { 38 sf ' i
3 o ltrase | e fiun| tvo| o d leow | 248 | qua | at | ¢ Aol IR
- T lina e | ] Pastiaso | g lisk gy aua w2 | L [ Lo 158 | ‘?
Y N ey | ool [ ase] Iso| o 1S3 [ Al v (v ! & <4
B o] w3 toe | ey | tse| o tse |8 w3 | Ive [ 7er 4y |4 [y e :
] N BT ST T R B R YA T O I R I T g
3 M, Sew Ny Pyl Lyve| A R e R b R A B SR E
R e | gg 270 | e | asp| gsel o m | e | 2R |25 | 43 6| g
P G e see | ol | opae | e ] 34 |5 | Zee | 2ie | ws 7 | go
N [ 152005 | of | 130 LEs| %5 | 151 R (2o | 43 E7 | A ;
T | 52 LY | 7 | LSz | pan o (5] | 255 |2se | 45 &4 i
S (4796 | 30 | 155 33F
Train Leak Check: . Comments:
Before Test:() (ot F¢ in o Seconds at 0 In. Hg.
AfterTest: © 7+ Ft in Ao Seconds at & In. Hg.
) Static Pressure
Initial Finat’” Port Ao
Pitot Tube Leak Check "~ Inches H,O -~ Silica Gel Condition: Port A Port B
ORSAT Train Leak Check  (J & Inches Hg Port C Port D

IsoDataSheet with moisture, Page 1

TRC environmental Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Date: i1 2¢.0 3% Sheet Z of 2z _
Client: Spectrurn Glass Run No.: 2
Facility: Woodinville, WA Sample Location: L pieces. =7

Source: Furnace #2 Operator: w; Z A _76,1‘ Y it

Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ft3) In. H,O Desired Actual In. Hg Stack Probe Boxffﬂ Temp.PLﬂ Cond Inlet Qutlet Outlet | Jumper
By | oo | Zo | (5533 | o] 484 | Sy | 3 | 197 | 25¢ | 2% | 2898 BOA| po | 62 | kAL NA
z s2.5 | 136 64z | 0ot | f2g | n5 | 7 [i5s | 48] 29 |74 c5 | o351 4
5 25 /58 2561 0oF | o9 | 152 | A | o4 | £4F 1 287 | o o | £S5 ]
Y 575 | (59,915 | CoF |e stz | /150 | 4 | /56 | 755 V252 | 40 & | 43 | |
5 16 Wl boe | 06 1172 | 1321 95 |57 1248 | pee | K5 | 43| ]
(= 2.5 | (5470 | L7 |45 [ nsr | 45 | /59 [ 28 [ 295 | /g 1 &5 |
7 5 (5. 27C | LT | L5 | L5 /B i YA W B W R I 70 |24 |
& 7.9 HF 050 | Oed | L 1.5 gl J56 | <95 | TH % 7O | oo
i Z WE S | SoF 158 2o | 5 [ 755 (#5249 | o 7/ | £S5
/1 %, 5 1z 790 | 505 | 1y L34 | 445 | im |2 2w | 42 7 £5
/1 55 2z oae | oo lyize | o [ ys | sy Lo 0w | o3 1|45
[2- 575 175545 V07 (197 | 2o | o [ rH 245 | 2 4% 7/ | 4%
b | & | 19574 v AR
A dh9ea (43 hue 1523 1547 L3¢
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: Ft in Seconds at In. Hg. ft' i’
A fter Test: Ft in Seconds at In. Hg. ft’ ft*

IsoDataSheet with moisture, Page 2 TRC Environmentat Corp.




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet i of L
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #2 Initial Final Weight gain Pitot Tube Cp: 0.85
Sampie Location: Baghouse exhaust mp#1 |78 19m.7 | 3.5 Filter No.: Heok >
Stack Diameter: 57 ” ¢ Imp#2 SR O8] o Ambient Temp., °F: 6“;
Date: 11/24/2003 Imp#3 [ 7Tjl.tp RN e Bar. Pressure, In. Hg.: o
Run No.: :,—J Imp#4 [€33.0 o t: ~ Assumed Moisture, %: o
Operator: ) Doug Towne Imp#5 Heater Box Setting, °F: 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam., In.: G GALDASS O o
Meterbox AH@: 1.719 Total Ad --' Probe Length / Material: 5 FtEfF. Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuurmn, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min Meter, (ftE) In. H,O Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Outlet Qutlet | Jumper
REESA N, JZ6. 449 | 205 | L9 | 1 z 45 50 | Zxs | Jyf | s | A | 45 | A5 | WA | LA
2 25 | T Ay |osT | C8R LS AT | e | 2ug | 93 i (5 | 45 { «
3 y TG E0 oot [ 08S [ EAS | B LI | 29 | 255 |y | [£5 |5
g 55| Jaodce | G0 | reol| o8 | 5 | 7 298 |25 | o s
5 o | @race [ae Ay Loy | oy 1€ J2vs | 059 | g ch | &5
£ 1.5 03493y | 0.7 [V Yy [ E Ul M7 Ay [ 248 [l (s | Ly
/ 75 | Agva ey tecin VW30 Wwso ]l YU Fidd [asan 248 ) Hn D0 Ly
é 25 [ Mo |ecl | e [ Tay [ [ 240 (247 (47 i ey
7 Jf | 1gay loen a1 [hvas (9 [ie [« 28 | U2 N
15 Z2.5 | N7 Coal 1ag] ze S Mo (76 [Rue | 1T 1 js
tH 25 93,330 o (5| V&g 2.0 N e [y (297 | WA 12 | Le
[Z 74 a5 gy oLt R g (dig I [T (1T 72 e 51
ool Ve et | Claele N N
totwenel de Thar ser Toen frga Ty [y Jigd 17y (298 jdd 1o | ¢
Train Leak Check: Comments:
Before Test: £ ¢f o Ft' in 5( Seconds at ) In. Hg.
After Test: C. ey Ft in (549 Seconds at C In. Hg.
Static Pressure
Initial Final~  Port A
Pitot Tube Leak Check ’ J Inches H,O ) Silica Gel Condition: Port A g’,-‘}\,;_ PortB (3l e
ORSAT Train Leak Check & Inches Hg Port C PertD

IspDataSheet with moisture, Page 1

TRC Environmental Corg.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Date: 2y 03 Sheet . of p=
Client: Spectrum Glass Run No.: >
Facility: Woodinville, WA Sample Location: Frivicee B
Source: Fumace #2 Operator: R AR -
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ftB) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet Outlet | Jumper
A s | e e T Ay | L [0 e | a3 WA Do e | | wia
T 7) \" Toe qu‘_’ 0:(:'"! = vy L“‘ yeqsd e 20 L_\‘-L I T Gl ]
3} 32() 1%, 5 ¢ s LSy S 4 iy “ '2{"_’ 7 “1 3 \ 7 Lo
< YO e RS VL S TG AN Y 0 W B PR M g, | T [ et 2 Gl |
L W28 | 703 ¢fe | 0d | AN WS | Y \whls | Q] 23T | 1% | te | |
K MY [ Zef Qe b o Y] vey ol g | 28] 7973 ] ud 3 [ Co | ]
2 Wl [7ei e, j el Ty RSN IR S T A A TN B A I RS |
LN e AT G S > U STORE B P 0 N P 210 O VS (% S M £ R N A e o7 |
o A A3 To O e | LB Lo Sy iy 24 sy 44 Y .7 |/
Se 1299 o [asa | oLy [ e e} [ 2ad v | 43 ™o ]
\2 SN 2y e | P 3 Lo [ Y Tiad | ave | oo QW & -
Cadl Zece | Lo [0 3¢ g
TomaL] Wi T3 43 Az, | 1,487 e, 0 (9.2
7
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: Ft' in Seconds at In. Hg. ft’ ft’
After Test: Ft' in Seconds at In. Hg. ft’ i

IsaDataSheet with moisture, Page 2

TRC Environmental Corp.



LHANCEH 2RO pmals T WAl Kl Y [ F ] Y " COMMENTS
y \ 3 - i} e :
tlc ¢lo o R L Stewt - Cle0
T e T e
™, . STATE ar z S BEON B &
b e inon, l\t", L\ TE0T 7 R - _
PHONE (KEY CONTACT) SOURCE D NUMBER O O lo o
Fuv e g € it 4 Ol e & o
PROCESS EQUIPMENT \ F. om‘zm'rme MODE s O < o o .
A (Olase, Tvhia@d N\ N I —
CONTROL EQUIPMENT opeimnue MODE s G1C Clo | Erad- el
T )
WJ %aca\ljk\ob,_t_‘(?_ G\_ID,-"\MC)_\ 7
DESCRIBE EMISSION Pom{r .
Steck  Exlhaust o o o] ¢ lRuc*Z - Stemo05e
"l <l elcC
HEIGHT ABOYE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER ] -
50! sun - 20" Ea 7! ‘lele oo
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 2| s & ol e
3 gt i - <
sut  +5° Ed F5 Stan Puc,r—\—\,\ Ena Moo i—L\ 5o > o P
DESCRIGE EMISSIONS -
san  Cleen. e Clec “Iolele 1o |Euh 1056
EMISSION COLOA IF WATER DROPLET PLUME 5
san Newe B Noloe | Amcwdn N Detached O - "
POINT 1N THE PLUME AT WHICH OPACTTY WAS DETERMINED ¥ ottty QB35
Stan MU D‘u\me : End M E')\uwt-t- T ol oG oo 5%0\\!’('- lZOZ,
DESCRAIBE PLUME BACKGROUND ‘ . 8| o | o O |
~ Yo y C/\Dc\cl\; {S’R)'SE"" PC“’”V\K C‘(Jr/\(){\l py ,)
KGR towor SKY couorno 7/ w |l oo [
Snﬂﬁ-ﬂu at,u: End l‘jf\\ i&\ﬂuf sm‘lﬁv ¥L [lout Iw%vmf}\{i I S S Y i O
WIND spsaﬂ WAND DIREETION - | - T — ,
san 510 mhsnd 50 .m)\n San End ajoje el
A.MBIENTTEMP‘ WET BULB TEMP - | RH, percert = |~ - ~ | = o
' [ & ) 't| ,)k . V255
sen  A2A End A A MNA- N4 — e . e
. i .
Siack SOURCE LAYOUT SKETCH Draw Notth Amow
with O 24
Plume
Sun’ %~ @ 25
Wind o
2
‘X Emission Point 7
28
e 29
20

Qbserver's Position

OBSERVEAR'S NAME (PRINT)

/ClucL\C..fs (CJL' J a3

C
OBSEAVER'S SIGHA DATE
BSY)J g S I h-24-05
— ORGANZATION
T Sun Locatn C Craf rons W\e—u‘\‘d&\
DATE

AT TIONAL INFORMATION

CERT
FE[‘(: W, C éc;., Ql i R\cﬂ:\\

CONTINUED ON VEO FORM NUMBER




TRAVERSE POINT LOCATION FOR CIRCULAR AND RECTANGULAR DUCTS

Dud Diameters Ugstre am from Flie Distubance” [Distance AL

Project No.:

1613 CO0 - COOOC

Client - > Oy uva é‘c\cpaj

Date: . W24 <%

Sampling Location: Furnace £ 4

[nternal Stack Diameter: o™

Nipple Length: 2. 75"

Total Stack Diameter: Hz2.75

Nearest Upstream Disturbance (A):

Nearest Downstream Disturbance (B):

Minimum Number of Traverss Polnis

14

15

70

Durt Diamolors Dowrstream from Fiow Distubance: (Distance B)
trom Puind of any Typs Didurbance [Bend. Conlradion, slc |

40 79
2
Higher MuTherss far
Rerongua Sracks o Duts
a ’»
i
a
x2S
pl)
o
16 Stack Danerr > 0BV m[2410)
(Metvaly Traverse Cngl ”7
Lo - ram Peirtof Ay Type of oy —
Drsusbarce [ erd, Exparmsion, Camb ation, et )
Stack Diamer =036 @ 061 m (i 224 m)
albl 1 1 i 1 | S BN R
F3 1 f 5 3 ¥ B 3 W

Rectangular Duct Equivalent Diameter Determination = 2 x L x W

L+W
Calculator:
1 2 3 4 5
Location of Traverse Points in Circular Stacks
PT"‘t"’]‘:Fd ercent of stack diameter from inside wall to traverse point]
il
o?;“ar Wal;: Number of traverse points on a diameter
Fracticn of Traverss 1o Outside 2 4 6 3 10 |12 14|16 g |20] 222
Travers Stack ID Poinit of Pert
< Point (1) Stack el Mippls Nipple. 1 |146]s57 {44 3226 b2t {13 16| 14713121
MNumber 100 o Point) Length | (3+4=Peint) 2 |ssafasc|1a6|tos]) 82 | 67 |57 ] 49 {44 |39 ] 35 {32
y 3 7501256 194 | 146 118 ] 99 | 85 | 725 [ 67 | 60 | 53
v lLozt | yae] B4 [2.75] 3.9
4 933 [ 704 (323 [ 226 [177 |1a6 [ 125 f o9 | 57 | &7 | 79
2 O6F 7. 56 " 5,5 5 5.4 1677 | 292 | 250 | 201 | 165 | 146 {129 | 116 | 105
) 6 956 | 80.6 | 65.8 | 356 | 269 | 220 } 183 | 165 | 146 | 1322
NP0 R I % 74 B .97
7 895 | 77.4 [ 644 [ 366 | 283 | 23.6 | 204 | 130 | 162
4 3T " 168 5 q A 3 968 | 854 | 75.0 | 63.4 { 375 [ 296 | 250 [ 218 { 194
. ) . 9 018 § 823 | 730 | 625 | 382 { 306 | 26 :
5 250 | ¢ i0. 0 " i2.79 s 262 | 3.0
- = 10 97.4 | 882 1 799 | 767 { 61.8 | 388 | 315 | 272
5 356 K 4.2 H it 39 1 933 | 854 | 780 | 704 | 61.2 | 393 | 323
7 . 6q L 0 25, '76 N 25,51 12 979 {901 | 831 {764 | 69.4 | 60.7 | 398
- - 13 943 | 875 | 812 | 750 | 685 | 602
i) ’ -
& e e JC) O 32 T 14 932 | s15 ) 854 | 96 | ;38 | 627
> . ; - 15 051 [ 801 | 835 | 7182 | 728
v | L8235 ' 52.921 .« 1386F
» - 16 o84 | 925 [ 872.1 { 820 { 770
10 : L?Bzf " 3528 - 38,09 17 956 | 903 | 85.4 | sos
02 p - 3 o 8. . R B
n . /35 I 5?32. 1 Yp. o 1% 986 | 93.3 | 844 | 839
o 1 _ 19 961 | 913 | 8638
1
12 NEal t YN : 4 I.q! 2% 98.7 | 943 | 395
13 21 96.5 | 921
2 o8.9 | 945
1 7 6.2
15 24 989
16 Location of Traverse Points in Rectangular Stacks
17 Number of Lraverse points ch a diameter
2 3 4 5 6 7 ] 9 10 11 24
13 1 250 {167 125 J1weo | 83 | 71 | 63 | s6 ) 58 | 45 ) 42
" 2 1750 | 500 | 375 F300 [ 250|214 | 188 | 157 | 150 | 136 | 125
3 833 | 625 | 500 | 417 | 357 | 313 [ 278 | 250 | 227 | 208
20 4 875 | 700 { 583 | s00 | 438 | 385 | 350 § 318 | 292
N 5 900 | 750 | 643 | 563 | 500 | 450 | 409 75 |
6 917 | 786 | 688 | 611 | 55.0 [ s0.0 | 458
22 7 929 | 813 | 722 { 650 | 591 | 542
. g 918 | 833 | 750 | 682 | 625
9 944 | 850 | 773 | 708
24 10 950 { 854 | 792
n 955 | 87.5
’_12 958




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet { of Z—
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #4 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp#1 1 70 s o f2a & Filter No.: W oot
Stack Diameter: ‘1"0 " ¢ Imp#2 {87077 | 77 ¢ Ambient Temp., °F: g
Date: 11/24/2003 Imp#3 BIEEEREZAs. Bar. Pressure, In. Hg.: 20177
Run No.: ] Imp#4 Ty | Sz Assumed Moisture, %: o
Operator: ~Matt Ellis ,‘.9 J ._ﬂ,ix( Imp#5 Heater Box Setting, “F: 248
Meterbox No.: 28579 ‘ ‘ Imp#6 Nozzle # / Diam., In.: GA-7/ 0.456
Meterbox AH@: 1.719 Total L\Lar"" Probe Length / Material: 5 Ft Bff. Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,O Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ft) In. H,0O Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet | OQutlet | Jumper
R Pkt ColEbus Joed 128 (VW3 | S el kAN U A B A N B 5 S 3 I T o -
1 Ly 1435957 Jeed [ (w30 [y [T [Wa | 9ve] v3 1S
- S 19356y Jee | 128 % 5 TP A WA I S Y2oNz
- Ao 143 Ly [ |18 [ de | S Lin | W48 9y | ! Sy |55
- o 1938 e 1 et AT ] L ~ 127 | 2480 vz | 45 SO |8
’ e augy -y L Cq il;‘ 1.3 o N 11 | 245 | 2~ L 57 3y
° S o (ST e 1 WE [ L3 5 1227 151 |2a71 | M ~7 59
s N0 943, 237 Je ot A2 | s s 1220 25 | 252 |« N8| vy
lu | Quadeo oot Lyrd | oaso [ s™ ity 1299 29 | e ~ s
L o | qig Jeo o | iag | s 5 223 1253 (2Ms | v | 3
A 75 1 GUS, oo | e L2a | 3o 3 LY 250 [2y¢ |44 57 | 54
\L Uk (944, Glo | ol 20 | e | ) Ly 248 | 252 | oy S | sy
M |Gt | de | AT 3e Ceer el _
G-t Jenddl 1o Sy e lownohe Jeas | oA 283 [ e 20 (e w9y 9
Train Leak Check: Comments: / . \
Before Test: (. uo Ft' in TH Seconds at i In. Hg. tva’ ! ZL{HW-Q&
Afer Test: &.coe  FU in (ot Seconds at 3 In. Hg.
Static Pressure
Initial Final Port A
Pitot Tube Leak Check @ Inches H,O -0 L3 Silica Gel Condition: Port A !?:L; < Port B Iﬁ’ i e
ORSAT Train Leak Check Ca Inches He PotC ____ PortD

IsoDataSheet with moisture, Page 1

TRC Environmental Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Date: i i'?Z.‘“\ - Sheet 7 of <
Client: Spectrum Glass Run No.: 2 -1
Facility: Waodinville, WA Sample Location: 2. N T
Source: Furnace #4 Operator: ’ \ﬁl Clf
Clock Time Orifice &H, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter | Heated
Point 24-hr Min. Meter, (ft3) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet Qutlet | Jumper
5T 25 Jav2 15t [ 03 | eaclebae ] @ (224 dslovylad [ 2l g8 [ s¢ |~ ]*,
4 Iy | AT ced (118 3o bey | Zae 1299 ] 2de | 13 [ 159 [ 9% /
9 30 Ly | ood [vze [ se Lav[22e 1053 [q8 [ 43 [ ] Lo e | |
o Ao | 457 305 o [ 17a L vde L A0 22¢ 1050 [2an]d3 | (o 127 |
; tas | G5y eoe [ el s | W30] w2 e foue [ 03 | L [/ Vol
7 N lGeotdo | ed [1aa [ 13e =4y |27 |24 [ 246 | 4y o 157 i
8 Wis G2 tho N S VN T IR NG O D G O L Lo | 52
Y So G0l O3 2R I I P 2 0 D S0 s S S B - O A 3 B B B Co |20
I 925 | W 30 ot |t [ v |z 1203 248 [ miy PN
i S T 00 DO e S AT G5 WO W I P 1O B VN A Y A X S B LS
1 LA YN 1Y w3 [ PEg [ oad | Y Lzt gyl 2ve | ety |y Co [ 57 | ) 4/
31 | h4ay g {,u Ak 143 -
A 28 242 [ 3 Ave | 1.25% 235.5 56.5
)‘
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: Ft' in Seconds at In. Hg. i’ '
After Test: Ft' in Seconds at In. Hg. il fi’

IsoDataSheet with moisture, Page 2 TRC Environmental Corp.




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0610-00000 Sheet ] of 6
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA ' Impinger Weights Pitot Number and Side: Pl-A
Source: Fumace #4 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp # 1 FOH, 2| 725 5 Filter No.: Yo d
Stack Diameter: 40" @ Imp # 2 945 | 7o 5 ' Ambient Temp., °F:
Date: 11/24/2003 Imp#3 ?/ﬁ 7 -7/6 7 Bar. Pressure, In. Hg.: ? (:, ’(,F)g
Run No.: oy Imp#d | F2&2 4 | 738 Y% Assumed Moisture, %: Lf
Operator: Matt Ellis Imp#5 Heater Box Setting, °F: ' 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam., In.: GA-7/0.436
Meterbox &SH@: 1.719 Total '-B 8 Probe Length / Material: 5 FLEff, Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, () In. H,O Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet | Qutlet | Jumper
a2 e [CC R A GO i 1.9 [y AT 1294502931 Y9 1A/A 1S (S /4
L f 107 Bpolo oy aa (U [ g RS2SR | 0 [57 R
(< 3 1Y H.05CI0 o4aa3sa 3y | N [y st [ MO [ 1 [SF% 13 /
‘i 1.5 [$9935¢ [Q Q3G GG 9 ek [wqufesT rag [ 157 [90
% \11C O39SO 04 RAGIL3 T4 JzI A% [escl (A [ 1 [S9 |57
S LU s 4950 O 63 [Cabae | 9 227 [2502Sol 9% | [6C |57
" \ 1S G793 1008 [1oR s [9 [2ay [2%eov[ gy [ 1 [60 |57
S S AX.955 RO Thia s |5 el [2eldsqar] \ el 59
N LGy, RO 12% (13 Y [LG 3¢ [/ [4S 58
5 QS I8.30C o4y (4.3 [(e3 |9 217 (25|81 US Le |S% B
¢ 5 RS €09 [V 3 163 [ 8 (216 [250cxe [4S 3 5% [ - |
[ 7 a5 fRoTsoc poq LS L3 14 _Rit [¢5e B4y L3 1o 1
St liobci g [B1129 T Ph. T Chdngd + . T
iy [ (3o Tiaeq [0 o356 7351y [La6 [wsclesy [ [ ey lec [/ '
Train Leak Check: _ — Comments: e [ ESS ,f!‘
Before Test: (20 | F£ in LC Seconds at l ) In. Hg. T ~
After Test: O.CCy F&' oin L0 Seconds at 5 In. Hg. "-,,’(_:\ 7{%) A QJ’ 'To-\c)\_\
Static Pressure
~Jpitial ~.Final Port i .
Pitot Tube Leak Check % ko) Inches H,0 ~&.09 Silica Gel Condition: Port A [yfu#  PortB Q [0
ORSAT Train Leak Check &) w Port

Inches Hg Port C :
IsoDataSheet with moisture, Page 1 ;RC Environmental Corg,



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 02398-0040-00003 Date: 24-Nov-03 Sheet Z_ of ?
Client: Spectrum Glass Run No.: J h
Facility: Woodinville, WA Sample Location: Fumac;‘;Z baghouse exhaust
Source; Furnace 2 ‘| Operator: DesgTosme 1. & |15
TRAIN METHOD: Method 5
Clock Time Orifice AH, Purnp Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (fta) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet Qutlet | Jumper
byH0SO S [elhyve B ax 0] 1@ (] [ 9 [223 [20e [402 942 [WATEZ [0 [ A'A
G L/ 15 Ao 0030 e 4 N2 1251 (4o a9 Lo len [§
i TS5 [ADAIG oo e NIE AN ] Y LS [S0 o1 Y9 Lz lco [N /1
0 ¢ Jfitoc 2oy 112q 113 [ 225 lsscley |G 3 ler [N
) \ 2 S M9 R3C 208 i [T 1Y 1220 [eSelpsr [14 ) | 1LY e |
(- \ 118 f93.5¢ [z RS [V s [Spes [25C 153 14% L9 el v
5 \ 11728 97 550 e oA [H.8 Y 1225 [29% 253 [ 4.3 Y V]S
4 2o o TS [0e3 01g [0 051 Y |20 4% 255 (47 LY [e] \f
025 lec2 %5010 3 16 AX|a. %Y (217 [eb [252 |93 Ly fol \
< 25 |Gey, 36 0Oy 131 [WS 1Y 2y (23 1752 [YY O
\ _ 1o Sfets ofilocy LS5 [4 Jedl [25c [z52 (44 | | Jot fof ]
e 1412] 3G By k3 o S 7’ i /! —
s S ‘ T
T~ // /
“‘\h _/-” /
] i e /
T ‘\\ /
A T~
//” "‘\*\\
L —"Tmwm.| 36435 [HA2 pova [ 1. 115 2212 0 B~ |
Train Leak Check During Test: - Meter Reading Comments:
Stop Restart
Before Test: 7 7t in /" Seconds at /  In Hg /f /i
After Test: f_‘ F£ in 1/- Seconds at // In. Hg. Z ft’ r{‘ ft*

/

Spectrum #2, Data sheet Page 2

/

TRC Eenvionmental Corp.




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet ! 0f42_
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #4 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp#1 J0z.2 | Tkl Filter No.: //c@ﬁr:}
Stack Diameter: Imp#2 |A732.4 o] ' Ambient Temp., °F:
Date: 11/24/2003 Imp#3 | FOZ3| 7120 ¢ Bar. Pressure, In. Hg.: 2__(‘1: 17
Run No.: 2 Imp#a | £4.9 | 9598 Assumed Moisture, %: 4
Operator: Matt Ellis Imp#5 Heater Box Setting, °F: i 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam., In.: GA-7/ 0.456
Meterbox AH@: 1.719 Total 2.0 Probe Length / Material: 5 Ft Eff Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,O Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (fta) In. H,O Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Outlet Qutlet | Jumper
Ve WX |CC CO) ALY 0N 1S 13 Y JL2a [2sCRYS [T [AA 5% 57 A
B p 2 s ges HqsC ey [ W3 1Y [edfzse|zag (YT |y [ [6C i /
BN S_PI0RSeWaSY1ad (1,3 | 9 aze (R3S 146 [ 1 Jeo €O |5
ey s e e i e S |y Jree fasepys [y | h e [T 1 |/
vl e By FRCOTOCH [ i3 [ 8 (22 1250 1247 Yy Gl e | 4 |/
B L 251G 7S [0 CU L2513 | 4 et ]252 [e9Y7 (493 ¢ 2 |c L]
G VoS Bt Aseo ey i 28 3 1Y 22w |57 29 1M L2 |0 S/
y 15 61905C [CCYICRY O | Y (226 1250 [29% 195 L e \/
L L0 GG e L i 1.8 | Y NS PRI (o [ A
> [ prslezere B 1 g s [ 49 Kk 2W[5S]92 6 leo /1
- [ L5 029,30 €23 10371077 | 9 [2)6 [5G [250 142 (< lo AR
] [ (0 Nse (GOS8 I An [ 8 (22 [2solesClY2 | ] Jte G |/ | )
Cir 155 13C R B01C |~ T Sop flor Phet lhecde Jf—t—""—F7—"—
B 7 et [0 [N TIC [C o3 le ¢ Al Yy 12esfedeRiciua ] lee |/ !
Train Leak Check: Comments:
Before Test J (2" U FY in Lo Seconds at ( j In. Hg.
After Test: (3. CILi7 Ft' in O Seconds at .) In. Hg.
o Static Pressure
[nitial Final Port M f / / . .
Pitot Tube Leak Check | © Inches H,0 — 3 O d / / : Sitica Gel Condition: PortA [J/.s2  PortB § | L
ORSAT Train Leak Check @ ‘Q Inches Hg / ‘:‘; ! Port C _T— Port D -

T

i ! s
IscDataSheet with meisture, Page 1 , lTRC Environmental Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-H0000 Date: l(/p_"’ / C‘j Sheet ?_ of Z.
& !

Client: Spectrum Glass Run No.:
Facility: Woodinville, WA Sample Location: Ror, L\(--';‘:C cf)(."f'xr“.\,‘_‘\"f'
Source: Fumace #4 Qperator: DT Ef.
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,O Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ft") In. H,0O Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet | Outlet | Jumper

L TR IBALN ¢ .50 o3 1670 T 14 Y RSaoRYTES [ MAlLe 60 | &k
1< S @l jec kel 100 |13 Yoo ¢l (o9 s | [T e (i /

15 ep e oy 1125 1S5 [y 29187 1245 Y S cc |cf T\ /

5 o [e3p¥s ee3foAt6Aad N 23 1o [95 95 GO 157 | /

7 (25 |63 7RG 100 [, U 1,20 | N [22H 1245 |25 |y Lo 166G 1 1

! 5 [CNL533C [309 I, el 251 |22 [DYS (<50 (4% e Jec i

) 15 (C 35 a8 [Ood e [ LD v 224 [24%[259 [40 (Ll Vi

¥ 20 (6 Ty 00y [va0 [ ey [ U 276 ]29% (353 47 (e | V]

; 245103 20 OO [ 19 [ L3 | f (227 [289 1335 147 G | T

< 25 |GHe e |OCH |ty fune |4 e 249 1256 (%1 SO e \

! 2751Cur . 3~ 00D Joanlear [ 4 [z |52 Sol{n Co sy J
LoD 032 130 (043 tee | —1— - ——
~ J'\f/

JE

‘ " / [
— - : /ﬂ/ T \
L -
/// ------------------------ ] - ff \
__.,.—-"’______.--—"’—' - | / \
/’—--""“' 7 --hl'\““ \
/ -‘\H\ \
TrainTeak Check During Test: Meter Reading o
H - Restart
. TSSE; F in .*‘/ Seconds at / In. Hg. _f_ it ft*
After Test:_;_ Ft* in Seconds at In. Hg. _"; " __ﬂj

IsoDataSheet with moisture, Page 2 TRC Environmental Corp.
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\rjr L iX A \\QL !.,u,-ﬁ\ qQac7e 1 - C ¢ O
PHONE (KEY CONTACT) SOURCE ID NUMBER
%‘("*“CL( oy Z 4 ) O ] O
PROCESS EQUIPMENT [ OPE!HATIN(iE MODE s o o | o
\ﬂ) e L\ (r‘l\t. 25 e L Nt e 3 C , . .
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10 1o o 1o
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foo im0
17 r 9 C. o o )
w | o) o e
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£ o Ea o fr &% ¢ | o | o
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i \ . C C o .
smt 18 b e PV Lr San N End pJ : .
slololelo
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- ) b T} - -
san ( \e ga  (\e.r o cl ol ©
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sar il Wil End éwff san 2y (| i End .'LrJLC LM -
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Saa $-\0moir End o 0D Psen 12 End i 21
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OBSEFT?'S NAME AINT) :
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CONTINUED ON VEC FORM NUMBER




TRC

Method 5/202 Data Sheet-Gravimetric Particulate Analysis

Client Name/Facility:

Spectrum Glass Company

City/State: Woodinville, WA

Analyst: Paul Clark

Job No:
Analytical Balance ID NO.

41613-0010-00000

1121031039

|Run Identification ILunits | Fumace#2eun#i | Fumace#2un#2 | Fumace#2run#d |
Filter Analysis

Filter Appearance T

Filter ID NGt fLocht ttooe 3
Filter Tare Weight g ¢ 1871 G743 C 399 |
Weight #1: DaterTime 'i"f‘l/fliu g o120 o, Wio YT
Waight #2: DaterTime (1-10/cA3d| g REEY RN 0. 3Fi G, 1992
Weight #3: Date/Time g i — —
PM On Filter g

Acetone Rinse Analysis

Dried PM Rinse Appearance

Any Loss? If Yes, Estimate Amount g

Sample Volume ml 30~ S0 30
Beaker 1D [ $os ic4
Beaker Tare g Gl S 7S [T &7.113
Weight #1: DaterTime 1311 jorl g AR LTA Gl 5220 L1120
Waelight #2: DaterTime 12-13%, [ ol g e GG . 9517 L1129
Weight #3: DaterTime: 1 - g GG J%e G6.a3Ho (. 1Tl
Weight #4: DaterTime g " — _—

PM in Acefone Rinse g
| Total Front-Haif PM | mg l |
Organic Fraction

Dried PM Appearance

Any Loss? If Yes, Estimata Amount 4] X
Sample Volume mL | Femi{®)  15idfme) qs Lo o e
Beaker ID g £ gy Y
Beaker Tare g o {5 1165 (1121t 19 15%¢
Weight #1: DaterTime 11—13/10@- g 51299 L1, 1258 2 29
Weight #2: DaterTime|3-1% ug Y | I’ A £ 2t9s LS 10
Weight #3: DaterTime .74 fitc g L9 1267 G 1L 9 —
Weight #4: DaterTime g ——— —

PM in Organic Fraction g

Inorganic Fraction Analysis

Dried PM Appearance

Any Loss? If Yes, Estimate Amount g

Sample Velume mL Y40 Ui w30
Beaker ID 519 511 1ol
Beaker Tare - s i, Gea1g 163.49934 TR
Weight #1: DaterTime ‘17 ooy g Lo 962 189933 fl, 5o
Weight #2: Date/Time: 1, SOl g 1. G963 tod 9950 L Gs 10
Weight #3: Daterime\1-1% 3| 109 9643 jod. 995Y B, (S To
Weight #4. Date/Time g ———— _ J—
PM in Inorganic Fraction g

Total Back-Half PM g

[Total FH & BH PM g T

QA/QC Check Completeness Legibihty Accuracy

Specifications Reasonableness
Checked by: (sign} (print) Date:

(Lab Supervisor or QA Manager)



TRC

Method 5/202 Data Sheet-Gravimetric Particulate Analysis

Ciient Name/Facility:

Spectrum Glass Company

City/State: Woaodinville, WA

Analyst: Paul Clark

Job No:
Analylical Balance |D NO.

41613-0010-00000

1121031038

[Run Identification I} units ] Furnace #4 run#1 |  Furnace #4 run # 2 Fumace #4 run # 3
Filter Analysis

Filter Appearance

Filter ID 1locse T ilovs s
Fiiter Tare Weight g ) (3 3551 o 3¥43
Weight #1: Daterrime [ 13ef[ g .38 91 0-3¢60 0. 340
Weight #2: paterTime L1t JcAY g ¢y 3968 G380 R LR
Weight #3: DaterTime g

PM On Fiilter g

Acetone Rinse Analysis

Drried PM Rinse Appearance

Any Loss? If Yes, Estimate Amount g

Sample Volume mL Ho Ho Ho
Beaker 1D {06 o I

Beaker Tare . g L6 499 (5300 (1.5
Weight #1: DatorTime s2-Lgfly g TR ISR L OTR
Weight #2; DaterTime 13- s g [T Ly . A <o EERER)
Weight #3: Cate/Time g —_— —
Weight #4; DaterTime g

PM in Acetone Rinse g
|Total Front-Half PM I mg 1}

Organic Fraction

Dried PM Appearance Ir

Any Loss? If Yes, Estimate Amouni g

Sample Volume nl. Uo fige Lefise 25 o
Beaker ID g leg lyd 102
Beaker Tare g G, lodd G3.4313 £ .70
Weight #1: pate/Time 1+ - g =T LS. ad=y G1.2.640
Weight #2: DaterTime 13- g (. 1nee Ly . 43S ¢l 1ovdo
Weight #3: DateTimel 7- g G Yol s LRG3 —_—
Weight #4: DaterTime g — s

PM in Organic Fraction g

Inorganic Fraction Analysis

Dried PM Appearance

Any Loss? If Yes, Estimate Amount g

Sample Volume mlL Hoo 370 L4y
Beaker ID 103 T 28
Beaker Tare ] g (0175 lio 9493 il 27
Weight #1: DaterTime - (f1y g %{'\C\JQJ 23 qid L oids L . PN
Weight #2: Datermime (3% (73Y|  g Loty 1L Lo SHe (. G131
Weight #3: DaterTima .13 [{ e g C— WO, 9657 (L G139
Weight #4: DaterTime g —_ R

PM in Inorganic Fraction g

Total Back-Half PM g

[Total FH & BH PM g T

QA/QC Check Completeness Legibility Accuracy

Specifications Reasonablencss
Checked by: {sign) (print) Date:

{Lab Supervisor or QA Manager)




TRC

Method 5/202 Data Sheet-Gravimetric Particulate Analysis

Client Name/Facility:

Spectrum Glass Company

Job No:

41613-0010-00000

City/State: Woodinville, WA Analytical Balance 1D NO. 1121031038
Analyst: Paul Clark
[Run Identification I units 1 2 Average B
Acetone Reagent Blank Analysis
Sample Volume mi (e
Beaker ID o
Beaker Tare g L5 1 48
Weight #1: Date/Time (- }\oo_‘. g LS. 19%)
Weight #2: Date/Time {1- PJhw"‘\ g b SF-‘L‘LQS
Weight #3: Date/Time g —
Weight #4: Date/Time g
Acetone Blank Weight g
Wt./Vol of Acetone Blank mg/mL
CH.CI, Reagent Blank Analysis
Sample Volume mL (YA
Beaker ID 1ol
Beaker Tare g (Y. iy
Weight #1: DateTime  1-33 { lao g PO ds
Weight #2: DaterTime =13 |juo & g Lo, 0434
Weight #3: Date/Time g —
Weight #4: Date/Time g
CH,CIl, Weight Blank g
Wt./Vol of CH,Cl, Blank mg/mL
DI H,C Reagent Blank Analysis
Sample Volume mL Yoo
Beaker ID T
Beaker Tare g No. ete
Weight #1: DaterTime  \L-71 fersy’ g o, 1046
Weight #2: DaterTime 13 fedase |l g WO . 1044
Weight #3: Date/Time ‘ g
Weight #4: Date/Time g
DI H2O Blank Weight g
Wi./Vol of DI H,O Blank mg/mL
QA/QC Check Completeness Legibility Accuracy
Specifications Reasonableness
Checked by: {sign) (print} Date:

{Lab Supervisor or QA Manager)




TRC

Method 5/202 Data Sheet-Gravimetric Particulate Analysis

Client Name/Fagcility:  Spectrum Glass Company Job No:  41613-0010-00000
Cily/State: Woodinville, WA Analytical Balance 1D NO. 1121031038
Analyst: Paul Clark

|Run Identification

1

units I

Furnace #2 run C-1

Furnace #4 run C-1

[

Filter Analysis

Filter Appearance
Filter 1D
Filter Tare Weight

Weight #3: Date/Time

Weight #2: Date/Time 17 -11

Weight #1: Date/Time {77\ 1130
a1

teess

Hgets

¢ 3997

C 383

0.2 -9

0. %to

&, 334l

O. 3862

e

PM On Fiiter

[l (w ]l (o) (a3} Ia]

Acetone Rinse Analysis

Any Loss? If Yes, Estimata A
Sample Volume
Beaker ID

Beaker Tare

Dried PM Rinse Appearance

Welght #1: DaterTimat 2712 /ff'\""!‘

maunt o]

20

T

loh

£t

[(EEEEEN

L8 %30

L. L33

RIS

Weight #2: DatefTime V1-23 |
Woeight #3: Datemime V2-H /110,03

(5. 1399

(¥ 915y

LY. 950

Weight #4; Date/Time
PM in Acetone Rinse

(5 AR5

—

[{w il R (ol Tal (o ]

|Total Front-Haif PM

L ma |

1

Organic Fraction

Dried PM Appearance
Any Loss? If Yes, Estimate A

Sample Volume
Beaker ID
Beaker Tare

Weight #1: DaterTimé 1-13 Iluuu

mount

15 2o

45 fiee

TGl

133

AT Y

Gy, ofiL

GG 95913

9. o730

Weight #2: DatefTime 1t~
Weight #3: DaterTime

i 68578

L 0¥ 7E

ot
—

Weight #4; Date/Time

PM in Organic Fraction

g
g
g
1y g
g
g
g

Inerganic Fraction Analysis

Dried PM Appearance

Sample Volume
Beaker 1D
Beaker Tare

Any Loss? If Yes, Estimate Amount g

Weight #1: DaterTime 1113 io&ﬁ'
{

Weight #2: DateTime {173 JONY

mL

40

420

ot

205

Hof. (432

Y, 139¢

s L9

e 138 0

Vo5, {5 c\c.‘

Lid, 3407,

Weight #3: DaterTime \{.-
Weight #4: DaterTime

Lo, Joon

FEWL <L

R

—

PM in Inorganic Fraction

o koo o ko ko

Total Back-Half PM

[Total FH & BH PM

g

QA/QC Check Completeness _ Legibility
Specifications Reasonableness
(sign)
(Lab Supervisor or QA Manager)

Accuracy

Checked by:

(print) Datc:
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APEX SOURCE TESTING EQUIPENT
/X INSTRUMENTS
‘S-TYPE PITOT TUBE CALIBRATION SHEET
Reference USEPA Reference Method 2 (40CFR60, App. A, Meth. 2)

PITOT SERIAL# P1-A CALIBRATION DATE: 30-Oct-03
PITOT TYPE: BAROMETRIC PRESSURE: 759.00 mm Hg
STD. PITOT TYPE: STATIC PRESSURE -40.6 mm H,C
Cpistd): BLOCKAGE %: nfa
CALIBRATED BY: CORRECTION FAGTOR:
SIDE "A" CALIBRATION
Pstd P(s) DEVIATION
RUN NO. mm H;0 mm H20 Cpls) Cp(s) - avg.Cp(s})
1 19.4 264 0.849 0.001
2 19.4 26.4 0.849 0.001
3 19.4 26.2 0.852 0.002
AVERAGE 0.850

SIDE "B" CALIBRATION
Pstd P(s) DEVIATION
RUN NO. mm H,0 mm H;0 Cpls) Cp{s) - avg.Cpls)

1 19.4 256 0.8618 0.002

2 19.4 25.8 0.8585 -0.001

3 19.4 258 0.8585 -0.001

AVERAGE 0.860
OVERALL AVERAGE[ __ 0.855 |
ACCEPTANCE CRITERIA

AVG. ICp (A} - AVG. Cp (B} -0.0058 must be less than or equai to 0.01
Standard Deviation A = 0,0019 must be iess than orequal to 0.01
Standard Deviation B = 0.0019 must be less than or equal to 0.01

If each of the above criteria are et the overalt avg. Cp {Side A or Side B) may be used.

| cerlify that the above pitot tube was tested in rdance with the US EPA Method 2 standards.
See the Code of Federal Regulatio%ﬁo, Appendix A, Method 2, Hem 4.

Signature

Date [y-.j/— f\j

L



TEMPERATURE DISPLAY CALIBRATION

Meter Console Number: 28579
Reference Calibrator Make: ALTEK
Operator: M. Ellis

Pretest

Thermocouple |Reference |Meter

Number Temp #1 temp Criteria
T.C.#1 100 100 0.000
T.C. #2 100 101 -0.179
T.C.#3 100 101 -0.179
T.C.#4 100 100 0.000
T.C#b 100 100 0.000
Thermocouple |[Reference  [Meter

Number Temp #3 temp Criteria
T.C.#1 300 300 0.000
T.C.#2 300 301 -0.132
T.C.#3 300 301 -0.132
T.C. #4 300 300 0.000
T.CH#5 300 300 0.000

22TC Serial No.: 10931602
Date: 2/11/03

Thermoceouple |Reference |Meter

Number Temp#2 {temp Criteria
T.C.#1 200 201 -0.152
T.C. #2 200 202| -0.303
T.C.#3 200 202{ -0.303
T.C.#4 200 201 -0.152
T.CH#5 200 201| -0.152
Thermocouple |Reference |Meter

Number Temp#4 |temp Criteria
T.C.#1 400 399 0.116
T.C.#2 400 400{ 0.000
T.C. #3 400 400{ 0.000
T.C. #4 400 399 0.116
T.C#5 400 399 0.1186

Criteria: Percent differense between the Reference Tempature and the Average Tempature
can only be + or- 1.5% R.

Equation:

(Ref. Temp. + 460) - (Temp. Reading + 460} X 100

(Ref. Temp. + 46Q)




SAMPLING NOZZLE CALIBRATION

Diameter {in.} Calibrated Caliper | QA Check
Date Nozzle No, a c Average (DN) By No. |ifDNis OK
\0/%!03 G -1 CAy | @S | 6.1¥0 O\ rc CE m
GA-3 e |oue [ Qe | O 20 P5c (L1 |y
G-y 0w | 0Us | 00| 02 | G cEy D)
GA- G 0.39) | 6.3 | 0% | ©.3% 418 Cey | Tx 5
GA ] loMS6 | 0.45¢ | 0.U5y| O.15¢ | AT CEl | 7
ea-Q 0.5%0 | 0530 | 0530 0.530 oz Cel | s
G6-1 Oy | OMY | oMo | G.UY Pre ) | S
623  |p2w |02 | 02w | 020 Pz CE) | Tx 5
GCB-Y |20 |02H | 028 | 0207 oc CE) | T3y
GBS 10.339 (033 [0.384 | ©.334 Pt Cel_ | D7
g8-6 oMoy |0.402 | OYye3 | OMOZ oK AN S,
) O.u4gG [OU4R | oM4] | 0448 Prc Ccel | JX57
Ge-3 10525 [0.525 0525 | 0.525 05T CE) |qr5)
Ge-7 ol | Odeo 04 | 5.sq PrT CEl | TES)
CC-3 1023 |02 |loay | o023 o3¢ cey | 57
GLY 10268 10265 {02 | 0.2 T ey | xs)
L6 |odw [0 | 040U oo oic cet | Dery
GL-1 o |ovwT|ownd | o4 418 ce) | S
te-§ 0524 | 0,530 {0830 | 0.530 & leey | T2
QAQC Checked By,  CI7 Each diameter measured to 0.001 in.?
Date: High to Low < 0.004 in.?

_nf3ofen

Nozzle number shall include material designation:

G=Pyrex glass Q=Quarlz S5S=Stainless stesl T=Teflon

Three diameters must be measured and recarded.

Nozzle Calibrations

Data set complete?

~

TRC

10/29/2003



' Rc STANDARD OPERATING PROCEDURE

THERMOCOUPLE CALIBRATION FORM (for TRC SOP AM-103)

ASTM Thermometer Serial No.; 4374
Thermocouple Calibrator
Make: Model: Serial No.:
Operator: Q.J\ (\k Date: L o
Pretest: Posttest: X
Thermocouple | Reference Temp. Criteria] Reference Temp. Criteria
ID Temp 1, °F | Reading 1, °F | Criteria Met | Temp 2, °F | Reading 2, °F | Criteria Met
) G- Ve
Meer L '> C 3 4/" 2- ! "
M, QU7 (_u"; (’3 ~
Pecbre ¢3 L3 -
Cooe et | (3 (Y
ro Ear | (3 G2 vV |
Thermocouple | Reference Temp. Criteria| Reference Temp. Criteria
ID Temp 3, °F | Reading 3, °F |  Criteria Met | Temp 4, °F | Reading 4, °F | Criteria Mat

Criteria: Percent difference between the Reference Temperature and the Average Temperature
can be only + 1.5%°R.

Equation: [{Ref. Temp. + 460) - {Temp. Reading + 460)] x 100
(Ref. Temp. + 460)

QAQC Check By: T J v e ST

Date; *. L
ol 0
Figure 1. Thermocouple Calibration Sheet
Calibration — Temperature Dispiay and Sensor Page 5 of 8
Procedure No: AM-103 Revision: 00 Effective: 01/11/02

TRC Controlled Document For Information Only









EMISSION MEASUREMENT CENTER
APPROVED ALTERNATIVE METHOD (ALT-011)

ALTERNATIVE METHOD 2
THERMOCOUPLE CALIBRATION PROCEDURE

INTRODUCTION

In EPA Method 2, EPA recommended the use of an extrapolation technique for
a simplified, post-test, thermocouple calibration procedure using a two
point calibration: (1) ice bath and (2) boiling water. Because of the
inherent accuracy and precision of the thermocouple within +1.30F in the
range of -32[F to 25000F, the two-point post-test calibration procedure may
be replaced with a single-point check.

A single-point calibration procedure that checks the operation of a
thermocouple system within +1.0 percent of the absoclute wmeasured
temperature is all that is necessary to check the system for the presence
of disconnected wire junctions, other locose connections, or a potential
miscalibrated emf readout. A system that performs accurately at one
temperature is expected to behave similarly at other tewmperatures.

Therefore, an alternative to the Method 2, two-point, thermocouple
calibration can be used and the procedure is as follows:

ALTERNATIVE POST-TEST AND RECOMMENDED PRETEST CALIBRATION PROCEDURE

After each test run series, check the accuracy (and, hence, the
calibration) of each thermocouple system at ambient temperature, or any
other temperature, within the range specified by the manufacture, using a
reference thermometer (either ASTM reference thermometer or a thermometer
that has been calibrated against an ASTM reference thermometer). The
temperatures of the thermccouple and reference thermometers shall agree to
within +20F.

A crimp in the connecting wires or crossed lines that change the location
of the reference junction will affect readings. Check the continuity of
the thermocouple by subjecting it to a change in the temperature (e.g..,
removing it from the stack or touching an ice cube). This step will also
check for loose comnections and reversed connections (noted by a wrong
change in the temperature).

To ensure linearity of the measurements, it is recommended that the emf
meter be originally calibrated against a NIST traceable or a comparable
voltage source at several points covering the range of intended usze, e.g.,
0, 500, 1000, and 2000LF.

REFERENCE

1. Shigehara, R.T., E.W. Stewart, Kenneth Alexander, "Simplified
Thermocouple Calibration Procedure", Entropy, Incorporated, contained
in the EMTIC TSAR Library.

Prepared by Michael K. Ciolek, EMC EMC ALT-011
EMAD, CAQPS, EPA June 21, 1554
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PROJECT PARTICIPANTS

Spectrum Glass Company

Mr. Larry Witsell, Glass Technologist
Ms. Sherry Van Mondfrans, Environmental & Safety Manager

Puget Sound Clean Air Agency (PSCAA)

Mr. Fred Austin, P.E., Source Test Engineer
Mr. John Schantz, Inspector

TRC Environmental Corporation

Mr. Westey D. Snowden, Senior Program Manager

Mr. Paul Clark, Field Team Leader/ NW Air Measurements Manager
Mr. Doug Towne, Sample Team Member / Project Manager

Mr. Matt Ellis, Sample Team Member

Ms. Judy Aasland, Report Preparation and Senior Project Assistant












